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connecting Lake Superior with the lower lakes, 
has exceeded the capacity of the present locks 
for the prompt and economical handling of the 
traffic. Owing to the importance of the traffic 
and the fact that navigation is closed for about 
five months, rapid handling of vessels is impera- 
tive, and a third lock was decided upon some 
four years ago. Work on this was commenced in 
1907, and it is expected that it will be completed 
in 1914. The work is remarkable for the great 
size of the lock, the chamber of which is 1,350 x 
& ft. with 24% ft. of water on the sills, so that 
it can accommodate two 650-ft. steamers with 
an aggregate load of 30,000 tons or 
more. The largest existing steam- 
ers are 607 ft. long, but an increase 
in size is anticipated. Smaller ves- 
sels will be handled in proportion- 
ately larger numbers. The improve- 
ment of the ship channels below the 
locks was described in our issue of 
Oct. 10, 1907. 

The two present locks are the 
Weitzel lock, 515 x 80 ft. (1881), and 
the Poe lock, 800 x 100 ft. (1896). 
These are side by side and are 
served by the same approach canal. 
The new lock will be close beside 
the old ones, but will have its own 
approach canals. The general situ- 
ation is explained by the map, 
Fig. 1. 

In accordance with an Act of Con- 
gress, the United States government 
is purchasing all lands north of the 
present ship canal out to the inter- 
Rational boundary line, including a 
Water power plant now installed on 
these lands. As the new canal will 
destroy the present headrace of the 
Plant, and as the United States desires to use 
~ power from this plant to operate the locks 
ee canals, a new headrace is being 

: er out in the rapids. This headrace 
sgl the cross-section of the river open to 
Bt the lo, d controlling works are being placed 
8 © lower end of the race so that in case Lake 
: petlor should become too high the sluice gates 
may be opened and permit the water to waste. 

, The total cost of the new canal and lock, as 

0 tn ay CO is not to exceed $6,200,- 
iments to oo to this, the recent improve- 
20,000 “7 present canal have cost about $1,- 

is appropriation made so far under 


this act for ihe n unt to 
Lae e 










































































The entire work is under th supe 
Vision of Col. Cc. M e ms 

t ©. Me.D. "4 
tineers, . Townsend, Corps of En 


Army, whose headquarters are at 


spanned by a swing bridge for the Canadian 
Pacific Ry. and by a swing span carrying a 
movable emergency dam of the type described 
in Engineering News of June 24 and July 22, 
1909; and here the width was only 108 ft. The 
rate of filling the locks at the Sault is more 
rapid than is usual in ship locks, and because 
of this, and the restricted cross-section of the 
canal, a strong current was set up in the latter 
when the locks were filled, making the naviga- 
tion of the canal difficult at certain times. To 
remedy this, as well as to provide more room 
for the manoeuvering of vessels, it was decided 





lock will be by far 
the longest in the world It 
will be noted, however, that its 
width (80 ft.) is narrow in pro- 
LAUNCHING A TIMBER CRIB (84 x 30 FT.) FOR THE NORTH portion to its length, and nar- 
DIKE OF THE NEW CANAL AT SAULT STE. MARIE, MICH. rower than the present Poe lock 
(100 ft.). The reason for this 
is that experience has shown 

that the placing of vessels side by side in the : 


to widen the canal, making a new channe) on the 
north side of the center pier of the bridge of the 
same width as the existing channel on the south 
side. The swing span of the bridge had been 
originally planned to meet such a condition, the 
two arms being made of equal length. 

The old emergency dam, built for 16 ft. depth 
in the canal, had been out of use for many years 
on account of increasing the depth in the canal 
to ‘25 ft. in 1898. The island between the two 
parts of the canal was left in place to support 
the center pier of the swing bridge and to re- 
ceive the center pier of a new emergency dam to 
close> both channels. This widening of the canal 
called for the excavation, to 25 ft. depth, of a 
strip about 3,700 ft. long and having an average 
width of about 125 ft.; also the building of about 
a mile of canal revetment wall, part of which 


headgates could be closed, that part of the coffer- 
dam between the two channels was removed and 
the concrete walls were completed. 

The upper part of the canal is now about 300 
ft. wide, with two 108-ft. channels at the site of 
the bridge and movable dam, one for eastbound 
and the other for westbound vessels. The con- 
tract for widening the old canal was let to the 
Great Lakes Dredge & Dock Co., of Chicago, Il., 
and the movable dam for the new channel at the 
bridge was built by the Variety Iron & Steel 
Works, of Cleveland. This dam has been in 
stalled and tested, and all work on the improve 
ment of the existing 
completed in 1911. 

NEW LOCK AND CANAL.—The 
new works will form a complete 
connecting link between the upper 
and lower levels, parallel with but 
entirely independent of the present 
link (which comprises the canal and 
two locks). This will be of special 
advantage, since an accident to the 
present work (either at the locks oe 
in the canal) might cause serious 
interruption to traffic. The new 
canal, now under construction, will 
be 4,800 ft. in length from its upper 
end to the lock; it will be from 280 
to 350 ft. in width, and will have a 
depth of 25 ft. Of water at low-water 
stage in the river. 

The new 


works was 


lock causes delays in getting them into position 
and in working them out of the lock. The new 
lock therefore will take two of the largest ves- 
sels (which are the most awkward to handle 
under these manoeuvering conditions) in tandem 
position, which greatly facilitates their move- 
ments. Cross-sections of the lock are shown in 
Fig. 3; these are somewhat tentative as far as 
details are concerned, but no important changes 
are expected. The designs for the lock gates have 
been completed, except as to details. 

The railway will be carried across the canal 
by a bascule bridge, but there will be no emer- 
gency dam of the type used at the other (paral- 
lel) canal. The reason for this is that in the new 
lock two pairs of gates are operated at each end 
of the lock, so that the two levels will always 
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be separated by two closed gates and the pos- 
sibility of accident under these conditions is 
thereby rendered so remote that it does not seem 
necessary to further multiply precautions. The 
westerly portion of the upper canal is under con- 
tract with the MacArthur Brothers Co., of Chi- 
cago, and operations are now in progress. The 
contracts for that part of the canal between the 
lock and the bridge and for the east entrance 
have not been let. The contractor for the ex- 
eavation of the lock chamber is John Marsch, 
of Chicago, and this work is nearly completed. 
The pumping required to drain the lock exca- 
vation was from 1,000,000 to 3,000,000 gals. daily 
during 1910. All excavation is mainly in the 
Potsdam sandstone bedrock. Bids for the con- 
erete masonry of the lock were opened June 29, 
1911, the Great Lakes Dredge & Dock Co., of 
Chicago, being the lowest bidder. 

THE CONTROLLING WORKS.—The_ con- 
trolling works include a stone dike or training 
wall in the river, parallel with the new canal 
and curving in towards shore at its lower end. 
In the space between the dike and the shore is 
a power house that will be used for developing 
power for the operation of the new lock and light- 
ing the canal, and also a set of three controlling 
gates. By these gates water can be held back 
if the Lake Superior level should be low, or ad- 
ditional area for discharge can be given if this 
level should be too high. There will be three 
openings 35 ft. wide, fitted with Stoney gates; 
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the water. The cribs are 11 in number, each 84 
ft. long, 20 ft. wide on top, 30 ft. wide on the 
bottom, and 24 ft. high. The framing of these 
cribs was done with a gainer driven by a 15-HP. 
electric motor; this cut gains and dovetails in 
timbers that had been cut to lengths by a motor- 
driven cross-cut saw. Erecting on shore and 
after launching was don. with a stiff-leg derrick 
having an 80-ft. boom. The cribs were built to 
a height of 9 ft. and then launched and com- 
pleted in the water. Electric and pneumatic 
augers were used in boring holes, and a pneu- 
matic hammer in driving drift bolts. All ma- 
terial was furnished by the Government. The 
view on the front page of this issue shows the 
launching of one of the large cribs. 

After completion, th .08 were placed in po- 
sition by a tug, leve. ., sunk and filled with 
stone; low places under the edges of the cribs 
were filled with stone by divers. They were 
filled by a stiff-leg derrick loading stone with 
an orange-peel dipper .1 to scows that were un- 
loaded by a derrick scow using a clam-shell dip- 
per. There are 1,645,C90 ft. B. M. of timber in 
the cribs and 2,000 cu. yds. of concrete in the 
superstructure. 

Another part of the navigation channel is to be 
taken out in the dry, and the area after being 
inclosed by cofferdams, will be pumped out by a 
plant consisting of three pumps belted to motors: 
a 12-in. and a 15-in. centrifugal pump will be 
driven by motors of 75 and 100 HP., while a 
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FIG. 2, PLAN OF THE OLD AND NEW SHIP LOCKS AND APPROACH CANALS AT SAULT STE. 
MARIE, MICH. 


the gates are being built by the Milwaukee 
Bridge Co., and will be installed this season. 
CONSTRUCTION WORK ON THE NEW 
CANAL.—The work already mentioned as being 
under contract to the MacArthur Brothers Co. 
consists of (1) the excavation of that part of 
the canal above the bridge, (2) building canal 
walls and piers north of the entrance to the 
present canal, (3) preparing a new headrace and 
forebay, with controlling works, ice passages and 
weirs, and (4) removing the existing dikes and 
building new dikes. It includes dry and wet ex- 
cavation, building cribs with concrete super- 
structure, etc. For information as to the method 
of carrying on this work we are indebted to Mr. 


E. B. Hitchcock, who is superintendent in charge 
for the contractors. 

Part of the navigation channel is being done 
in the wet under sub-contract with the Edwards 
Bros. Dredge Co., which is using a 6-yd. dipper 


dredge, with tug, flat and dump scows. There 
are 48,000 cu. yds. of hardpan, gravel and bould- 
ers to be excavated in this way, and the ma- 
terial thus excavated has been used chiefly in 
building cofferdams to inclose areas that are to 
be excavated in the dry. 

The pier along the north side of this part of 
the channel is built of timber cribs with a con- 
crete superstructure for a height of 6 ft. above 


200-HP. motor will drive a 20-in. turbine pump. 
All motors are three-phase, alternating current, 
60-cycle, 440-volt machines. Power is supplied 
by the hydro-electric plant of the Edison-Soo 
Electric Co. 

For the excavation in this area there will be 
14 air drills, power for which is to be furnished 
by an air compressor 14 x 18 x 22 ins., with a 
capacity of 1,188 cu. ft. of air per min. and 
driven by a 250-HP. electric motor. There will 
be also three channeling machines. For remov- 
ing material there will be a cableway of 550 ft. 
span, operated by an engine 12% x115 ins. and 
using 5-yd. skips. There are three locomotives, 
12 flat cars, and 50 air-operated dump cars of 
12 yds. capacity; all this equipment is of stand- 
ard gage. The skips after being loaded by shovel 
(on traction wheels) will be hoisted by the cable- 
way and the finer material will be dumped into 
the 12-yd. cars. Coarse material will be left in 
skips which are loaded on flat cars. These skips 
will be unloaded by a derrick scow with 75-ft. 
boom when materia! is used for back-filling back 
of cribs, and with a locomotive crane having a 
capacity of 9 tons at 35 ft. radius, when used in 
filling borrow pits and widening the banks. Fig. 
4 shows the cableway and construction plant. 

There are 75,000 cu. yds. overburden and 200.- 
000 cu. yds. of solid rock in this area for exca- 


vation in the dry; also 20,000 - 
crete in side walls. 

The temporary dams and the nm 
ing the ‘sadrace and forebay we 
70-ton sicam shovel, three 18-t 
and 25 “mp cars of 4 yds. cap 
gage); the material was borrow: 
bank made by previous canal .« 
cess to this part of the work w 
built on stone-filled timber or 
30 ft. c. to c, and material for 
was dumped from a trestle buil! 
the head and down the rapids 
River. Fig. 5 shows this constru 
the two parallel dikes for the p: 
headrace. 

The headrace and forebay havin 
by cofferdams, work therein is }« 
dry, using the following plant: 
38 dump cars (1% yds.) drawn by 
ing engine, 1 concrete mixer (2% 
line pump and 1 belt-driven 5 
pump with 15-HP. electric motor 
this part of the work 2,000 lin. f: new di 
1,200 ft. of temporary cofferdams, 4.000 ey. yac 
of concrete in sluice gate mason: nd 20.00 
cu. yds. of rock excavation. 

Dikes te be moved in this area, 
porary cofferdams, will be hand! 
rick scow using an orange-peel 
ing and unloading scows. The s 
for the whole work consists of a ‘ji-l]Tp 
and 8-HP. stationary engine driving a swinging 
lathe, a bolt and pipe-cutting and threading ma- 
chine, a power hack saw, a drill press 
sharpening machine, an emery whee! 
blower. 


ere 


and a 


Specifications for Concrete Work on the 
New Ship Lock at Sault Ste. Marie, Mich. 


The contract for the concrete masonry of the 
new lock will cover about 173,000 cu. yds. of con- 
crete, and we give below an abstract of the of- 
ficial specifications for this work. It is expected 
that the placing of concrete will be commenced 
this season, and the work must be completed 
within 700 days. The specifications require that 
if the contractor elects not to prosecute the work 
during the winter season, because of the long 
periods of severely cold weather, he must pro- 
portionately increase the rate of work during 
the summer. 


FOUNDATIONS.—All foundations for concrete 
shall be prepared by removing from the site of 
the work all loose, soft and unsound rock t 
such depth and width as the contracting officer 
directs. Any water-bearing seams that may 4p 
pear in the rock shall be specially tteated, s0 
that the water shall be led through t! 
in pipes. 

LOCK WALLS.—The total length of each lock 
wall is to be 1,715 ft. Of this length about 1,200 
ft. is called the narrow wall, the section of which 
is 26 ft. wide at the base and about 50 ft. high 
The remainder of the wall is for gate abutments 
and recesses, and the several parts of it are re 
ferred to as wide walls. The walls are to be 
founded on solid rock and are to be built in sec 
tions from 25 to 36 ft. in length, alternate sections 
being built first and the intermediate sections 
later. Between adjacent sections of wall shall 
be placed two thicknesses of grave! coated as- 
phalt roofing paper, with burlap core, or other 
material acceptable. Such abutting surfaces 
shall also be provided with suitable expansion 
joints by molding tenons into the blocks first 
built, to be filled when the alternate s ctions are 
placed. 

Near the back of each joint between adjacent 
blocks an efficient sheet lead stop-watr shall be 
built into the concrete, extending in' ach block 
not less than 6 ins., with a bend at joint pro- 
viding for slight expansion. This leo’ shall form 
a continuous strip from the bottom oF ‘'¢ joist 8 
within about 1 ft. of the top of the w''! Specia: 
care shall be taken in placing this ~'''!P sed we 
vent injuring it, and to assure cont: t with tH 
rock at the bottom and thorough | dment ee 
the concrete throughout its length. — 
through the walls and all recesses ill be 
curately made and surrounded wi einforcins 
metal in accordance with detail p ™ 
terior surfaces of sich passages — 
shall be finished smooth and the es ‘ed yet 
protected with cast-iron boxing nea 
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FIG. 3. PLAN AND SECTIONS OF THE NEW LOCK AT SAULT STE. MARIE, MICH. 


rounded or chamfered. The concrete around hol- 
low quoins shall be placed with special care to 
secure watertightness, and special stop waters 
shall be used as required. 

LOCK FLOOR, CULVERTS AND MITER 
WALLS—The lock floor is in general about 1% 
ft. thick, covering the area between the lock 
walls. The culverts or tunnels are about 9 x 10 
ft. in eross section; they extend under the floor 
throughout the greater part of the length of the 
lock and are separated by concrete walls. The 
miter walls extend across the lock to support the 
gate sills, and are from 5 to 20 ft. high and 12 
ft. or more in thickness. The lock floor, where 
it does not form culvert covers, shall be, in gen- 
eral, laid in sections not exceeding about 20 ft. in 
length. Adjacent blocks shall be laid with joints 
about %-in. wide, which shall be filled later with 
asphalt. 

The culverts are to be built in sections of the 
entire width, including six or four culverts. It 
is probable that such sections may be about 35 
ft. in length. The miter walls, breast walls, 
bulkheads and other cross walls shall be made of 
monolithic blocks of sizes indicated on the plans 
and molded in place by continuous work. In 
general, provision is made for a vertical joint in 
the plane of the lock axis and lead stop-waters 
are to be placed in such vertical joints in the 
miter walls. In special cases where miter or 
other cross walls are built over the culverts and 
the volume of concrete is too great to be satis- 
factorily made in one block, the horizontal and 
vertical joints shall be made satisfactory to the 
contracting officer, and such bond blocks, stop 
waters and extra reinforcement used at these 
joints as he may direct. 

CANAL WALL.—The work includes building, on 
the rock, within the cofferdam limits, short 
reaches of canal wall adjacent to the lock. These 
Walls shall be founded on solid rock and shall be 
built in alternate sections as specified for lock 
walls. Between consecutive sections shall be 
placed layers of gravel-coated asphalt roofing 
paper, with burlap core, or other acceptable ma- 
terial, making a thickness of about ¥%-in. In 
Seneral, each section shall be built as a monolith, 
concrete onee started being continued until com- 
pleted, but the conteacting officer may grant per- 
mission to place the section in two lifts with’ such 
Precautions as to bond between horizontal layers 
as he may require. 


TUNNELS, ETC.—The work includes the lining 


= can 3: * lin, ft. of tunnel in rock, estimated 
the cae, out 1,000 cu. yds. of concrete, and 
aiid e yo about 176 lin. ft. of tunnei in 
pe or. \idition to the tunnels and passages 
ne an : masonry. It also includes the lin- 


in the’ cov. 2 Well. Special care shall be taken 
te te = ruction of all tunnels and linings, 
Siet i. concrete shall be practically water- 
iiee ‘© work shall be made as nearly contin- 

"8S Possible, and metal stop-waters shall be 





placed in all joints. The work of lining the pump 
well must be so prosecuted as to facilitate the 
placing of machinery, platforms, etc. 

PLACING METAL ALD APPURTENANCES.— 
All metal and other parts to be imbedded in the 
masonry shall be set to line and grade and se- 
curely fastened in place. Special care will be 
required in the setting of gate anchorages and 
reaction bearings, machinery foundations, etc. 
The holes for anchor rods to enter the rock shal! 
be drilled in the position and to the depth given, 
and of such a size that the rod will give the best 
resulting holding powe* when grouted in place. 
The anchor bolts required to secure the machin- 
ery shall be set accurately in light iron, tin or 
fiber tubes imbedded in the concrete. 

CEMENT.—The ceh. * shall be a true Portland 
cement, suitable to we of the highest quality, 
conforming with “Speedcations for American 
Portland Cement” in Professional Papers No. 28. 
Corps of Engineers, U. S. Army, pages 30-33, 
second edition, with the following modifications: 

Adulteration: no addition shall be made to the 
cement after calcination, except for the purpose 
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(LOCK CHAMBER 1,350 x 80 FT.). 


of regulating setting, and such addition shall not 
exceed 3% by ‘weight of the calcined product 
Color: if more than one brand is used the colors 
must be such as not to show marked variations 
in appearance of the completed work. Fineness 
it shall leave a residue of not more than 25% 
on a sieve having from 188 to 200 meshes to the 
inch made of brass wire of 0.0024-in diameter. 
Tensile strength: mortar containing 3 parts 
standard Ottawa sand to 1 part cement, thor- 
oughly mixed with sufficient water to make a 
“plistic mortar+and™ pressed into molds with the 
fingers; briquets shall show a tensile strength of 
not less than 175 Ibs. when 7 days old and not 
less than 275 lbs. when 28 days old. The cement 
shall not contain more than 1.75% anhydrous 
sulphuric acid (S. O3), nor more than 4% of mag- 
nesia (MgO). 

SAND.—The sand shall be composed of vary- 
ing sizes of sound hard grains. It shall be free 
from loam, decayed rock and other injurious 
substances. 

BROKEN STONE.—The broken stone shall be 
crushed from trap or other equally sound hard 





FIG. 4. WORK ON THE UPPER END OF THE NEW SHIP CANAL AT SAULT STE. MARIE, 
MICH, (LOOKING NORTHWEST). 

























































































(The cableway spans the excavation, which will be taken out in the dry. Beyond the cross 
cofferdam {just above the cableway] is a dredge excavating the work taken out in the wet. The 


dredge in t e foreground is in the present canal.) 
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igneous rock, and shal! be free from loam, de- 
cayed rock and other injurious substances. The 
stone shall be of such a character as to break 
in fragments approximately cubical in shape, not 
flat nor elongated, and not having incipient 
cracks, but suitable in every way for first-class 
concrete. The stone shall be separated into two 
sizes; the pieces in the “coarse” size shall pass a 
ring 2% ins. diameter and not pass a ring %-in 
diameter. The “fine size shall be composed of 
pieces that will pass a l1-in. ring and contain the 
dust ordinarily resulting from crushing. It is 
expected that practically the entire run of the 
crusher will be used in the concrete work, but if 
the stone is of such a character as to give too 
great a proportion of either size as above out- 
lined, the contractor may be required to change 
the crusher jaws or method of separation of the 
sizes to accomplish this result. As indicated 
elsewhere, alternative bids are requested for 
concrete composed of softer aggregate, such as 
limestone, and if the prices submitted for con- 
crete made with aggregate of igneous rock, such 
as trap, or granite, are considered too high, the 
United States reserves the right to accept softer 
aggregate, such as limestone, for a portion of th: 
work. The use of gravel, from granite or other 
hard rock, in place of a portion (not exceeding 
25%) of the broken stone may be permitted. 
STEEL BARS.—Bars for reinforcement shall be 


able carts er barrows having square or cylindri- 
cal bodies expressly designed for this purpose. 

MIXING.—Concrete, in general, must be mixed 
by a batch mixer of approved form. The ma- 
terials for each batch shall be accurately de- 
termined as specified above, and the aggregate 
shall be wet, if required, before being placed in 
the mixer. In general, the consistency of the 
concrete shall be such that it will quake after 
it is well rammed in place. The concrete shall 
be transported from the mixer to the place it is 
finally to occupy in the work with promptness 
and in such a manner as not to separate in any 
degree the component parts. The contractor shall 
install a plant capable of placing not less than 80 
cu. yds. per hour. 

FORMS.—The forms for the main faces of the 
lock walls shall be built of steel of acceptable 
design. They shall be so rigid as to permit mak- 
ing the faces practically true planes in cen- 
formity with the plans, with a variation of not 
more than %-in. They shall be provided with 
jacks or other suitable device to permit realine- 
ment during the progress of the work. If con- 
crete work is done in freezing temperature these 
forms must have a light sheathing outside of the 
main vertical or horizontal beams or wales, or 
must be otherwise so arranged as to permit heat- 
ing the main sheathing to a temperature of at 
least 35° F. and maintaining this temperature un- 


FIG. 5. VIEW OF THE WORK AT SAULT STE. MARIE, MICH.; LOOKING EAST (DOWNSTREAM). 


(At the second pier of the bridge is the dike of the present headrace; at the fourth pier is 
the new dike to the controlling works [see Fig. 1). 


square cold twisted, low carbon bars, rolled from 
open hearth billets only (not rerolled rails), and 
before twisting shall conform to the Manufactur- 
ers’ Standard Specifications for “Steel for Rail- 
way Bridges.” After twisting they shall have an 
elastic limit not less than 50,000 Ibs. per sq. in. 
The use of other styles of deformed bars may be 
permitted if they conform to the above specifica- 
tions for twisted steel. 

ANCHOR RODS AND FOUNDATION BOLTS.— 
Anchor rods to enter the rock and machine bolts 
for foundations may be of wrought iron or steel; 
if the former, the material must conform to the 
specifications of the American Society for Testing 
Materials for grade B. merchant iron (Year Book 
1910), and if of steel it must conform to the Manu- 
facturers’ Standard Specifications mentioned above 
for “Steel for Railway Bridges.” 

WIRE MESH.—Wire mesh for reinforcement 
shall be open-hearth low carbon steel, conforming 
to the Manufacturers’ Standard Specifications for 
“Steel for Railway Bridges’ above mentioned. 
The “heavy” wire cloth shall weigh approxi- 
mately 1.5 Ibs. per sq. ft., and the “light” wire 
cloth about 0.5-lb. per sq. ft., the meshes being 
about 4 ins. Either triangular or square mesh 
may be employed, but the joints of the fabric 
shall be firmly fastened by tying or welding, and 
the style of fabric shall be subject to approval. 

CONCRETE.—The cement,: sand and broken 
stone shall be: mixed in such proportions as may 
be directed. The amount of the “coarse” size of 
broken stone will greatly exceed the “fine” size, 
the object being to obtain a mixed aggregate with 
as few voids as possible. The mortar will ordi- 
narily be made from 1 part cement and 2 to 3 
parts sand by weight, and the proportion of mor- 
tar used in the concrete will be somewhat in 
excess of the voids in the aggregate. Mortar 
composed of cement and sand, and granolithic 
containing fine broken stone must be supplied as 
required for special purposes, but such mortar 
and granolithic will not exceed 3% of the con- 
crete. The measurement of materials will be-by 
bottomless boxes in which the materials may be 
east and leveled off; by a properly constructed 
double gate tn a bin chute; or by the use of suit- 


til the forms are removed and the finish com- 
pleted. 

The forms for gate recesses may be of timber. 
but, if so, they must be exceptionally heavy so 
as to hold their position accurately during the 
placing and setting of the concrete. The back 
faces of the wall forms and the bulkheads form- 
ing the ends of the blocks may also be of timber. 
The same accuracy in setting the back forms will 
not be required except near the top, but the end 
bulkheads shall be built up of planes in accord- 
ance with the plans, with a rigid support next the 
face so that the joint at the face of the wall shall 
be true and vertical, with narrow chamfered 
edge. The forms for culverts, miter walls, shafts, 
tunnels, canal walls, etc., may be of timber. i. 

Wooden forms shall be constructed of sound 
lumber, free from rot, shake and loose or un- 
sound knots. Planks forming the sheathing shall 
be, in general, not less than 2% ins. thick, but 
1%-in. sheathing may be permitted for certain 
parts of the work. Except for the molds forming 
the back of the walls where the work is to be 
backfilled, the sheathing plank shall be dressed 
on both sides, tongued and grooved, center 
matched, and shall be neatly butted. When in 
place the inner surface of the mold shall be 
smooth and even. In case two or more end joints 
in adjacent planks are in the same vertical plane, 
special precautions shall be taken to prevent a lip 
or fin on the concrete. Where planks are used a 
second time they shall be thoroughly cleaned, and, 
if necessary, the edges and ends shall be freshly 
jointed. The use of slab forms, where the sheath- 
ing is built up in large areas, with the intention 
of using them many times, will not be permitted, 
except on the back of the wall, where the finish 
is of less importance. The posts and braces shall 
be of sufficient strength to make a practically un- 
yielding support to the sheathing. The forms 
shall be so secured at all parts as to permit their 
removal without danger of injuring the concrete 
in any way. With wooden forms where tie rods 
are permitted and are intended to remain per- 
manently in the concrete, the tie rods must be 
provided with sleeve nuts or other suitable con- 
nections. such that the rod does not extend nearer 


the face of the concrete than 2 ins 
holes left in the face of the concr 
moval of the stub ends from the 
other fastening shall be properly 
tar soon after the removal of th: 
the placing of the concrete the inter 
shall be treated with a suitable ; 
vent adhesion of the concrete to ¢ 
out staining the concrete. 


PLACING.—Before placing con 
with rock the latter shall be thor 
of loose and unsound rock and det 
and washed with water under pr: 
layer of mortar shall be spread 
filling all cracks, and coating the s 
fore placing of concrete begins. I: 
become necessary to join fresh con 
face already set, where a bond is 
surface shall be similarly treated 
crete is placed on top of sheathing, a 
of tunnels and culverts, a layer 
shall first be placed, in order to ins 
finish to the interior, and the concret 
then be thoroughly tamped into it 

The arrangement for placing the ete shall 
be such that it will be under perf ntrol 
all times, and the concrete shall | imped as 
nearly as possible in the place it is t cupy in 
the work, in layers not exceeding § in thick- 
ness. It shall be so deposited as not to separate 
the ingredients and not injure the molds nor th: 
concrete already placed. The layers s! be kept, 


the roofs 
inolithic 


at 


in general, as nearly horizontal as may be during 


the process of placing, unless otherwise 
by the contracting officer, one layer being com- 
pleted before another is started, and layers of 
concrete must not be run out to a thin edge. Th 
successive layers of concrete shall be thoroughly 
kneaded and rammed with iron rammers having 
a face of about 3 x 6 ins., and weighing 4) 
lbs., or by other approved means. Such special 
rammers and forks shall be used near the face as 
may be required to give the desired finish 
similar care shall be taken in placing concrete 
against a rock face where a bond is desired. Con- 
crete shall not be deposited in water except with 
permission for each case. 

In case the body of the lock walls and other 
massive work is built of concrete with softer ag- 
gregate, such as limestone, and faced with con- 
erete in which the aggregate is trap or similar 
rock, the softer concrete shall not be placed 
nearer the face or top of the mold than 2 ft. A 
layer of the harder concrete shall be placed next 
the mold along all exposed faces, this layer being 
2 ft. wide on the top and 3 ft. wide on the bottom 
The remainder of the mold shal! then be filled 
with the softer concrete to the same level, special 
care being taken to ram and knead the layer at 
the point of joining. A second layer of the harder 
concrete, of the same width, shall then be placed 
next the exposed face and the layer completed 
with the softer concrete as before, and the opera- 
tion repeated until within about 3 ft. of the top of 
the wall. At this point the last layer of softer 
concrete will be placed in ridges across the mold 
forming a partial layer oniy, and extending no 
nearer the top than 2 ft., the layer will then be 
completed with the harder concrete and the two 
kinds thoroughly bonded by tamping, after which 
the remaining 2 ft. is to be completed with the 
harder concrete. 


The contractor will be permitted to imbed in 
Class A concrete “plums” of limestone trap or other 
sound rock. Such stone if used must be perfectly 
sound, of good shape and well cleaned and wet 
before placing. This stone shall be distributed 
throughout the concrete so as to avold joints of 
weakness; shall not be placed nearer than 2 ft. 
to an exposed face or any metal reinforcementor 
adjoining plum, and shall not exceed in volume 
25% of the section. 

FINISH.—The exposed faces of the concrete 
shall be finished smooth without visible voids. 
This must be accomplished by proper precautions 
in placing the concrete next the forms, by press- 
ing the stones slightly back from the sheathing 
so that no voids shall appear, and by thorough 
ramming and kneading. To form the top sur 
face, enough concrete shall be placed t bring 
the top to within about 1 in. of the require’ eleva- 
tion, and immediately thereafter and before final 
tamping, a small amount of granolithic shall be 
spread over the top to complete the wo'« This 
granolithic shall contain only the finer part of 
che hard broken stone or screenings mixed with 
sand and cement. Such granolithic shal! >: thor- 
oughly tamped and worked into the underlying 
cencrete; it shall be ‘struck off with a straight 
edge to bring: it tola true plane surfac: and as 
soon ‘as ‘in proper condfiion it shall be siven ® 
rubbed sand finish by the use of wooden “oats. 
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After the removal of the molds all faces of the 
conerete that are not to be concealed from view 
shall be given a rubbed sand finish as specified for 
the coping, and must show a uniform color and 
texture. This includes the top and face of lock 
and canal walls, the surface of the fleor, the sur- 
faces of all miter and cross walls and valve pits, 
and the entrances to all openings or passages, port 
openings, etc. Special care shall be taken to 
secure, without subsequent patching, a perfect 
curve at the outer edge of the coping of all walls. 
This portion of the mold shall be so attached that 
t may be removed at any time to permit the fin- 
ishing to be done. The interior surfaces of the 
culverts, cable passages, tunnels and other open- 
ings that are to be closed from view, shall be 
finished smooth, all fins and irregularities being 
removed, but need not be given the rubbed finish 
specified for exposed faces. All finishing shall be 
done in a first-class manner by competent con- 
crete finishers, and all finished surfaces shall be 
properly protected by canvas covers or other suit- 
able arrangements. 

REMOVAL OF MOLDS.—Molds shall in general 
remain in place about three days, but whenever 
considered necessary or expedient, this time may 
be increased or diminished. After the removal of 
molds the concrete shall be kept damp for ten 
days by covering with burlap and wetting same 
frequently, or by other approved method. 
WINTER CONCRETE.—Whenever concrete is 
placed at such a time that the contracting officer 
considers special precautions are necessary to 
Prevent freezing, the contractor must provide 
‘mple steaming capacity and make such other 
Saal Preparations as may be required to secure 
cs " work as is done at other times. All frost 

© removed from the crushed stone and 


ec and water shall be heated to 
crete Usiteas mixer shall be housed and the con- 
shall be oe ae placed while warm; the forms 
of the pitas constructed to protect all parts 
or Wie ge ‘e from injury by frost, and radiators 
staat as en shall be used within the form suffi- 
ing, ana oi a ‘he temperature above 35° F. dur- 
of concrete. eee ast three days after, the placing 
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mg forms must remain in place 

to the aboy in warm weather. In addition 

taken as tg * ich other precautions shall be 

lees work © . found necessary to secure first- 

acter of the n-. 1%, Tespect, including the char- 
the finich of all exposed faces, 


Standard Design for Reinforced-Concrete 
Railway Stations; Wabash Ry. 


Reinforced-concrete construction of a light and 
economical type has been adopted by the Wabash 
Ry. for stations of the smaller class. This type 
of construction is shown in Fig. 1, which repre- 
sents the standard design of combination pass- 
enger and freight station. Fig. 2 shows some 
of the details. It will be seen that 9-in. con- 
crete walls extend from the foundations to the 
level of the window sills. Upon these walls is 
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FIG. 2. DETAILS OF REINFORCED-CONSTRUCTION FOR STATIONS; 


WABASH RY. 


Details of Wall. 
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COMBINATION PASSENGER AND FREIGHT 


STATION OF LIGHT REINFORCED-CONCRETE 


CONSTRUCTION; WABASH RAILWAY. 


(A. O. Cunningham, M. Am. Soc. C. E., Chief Bngineer.) 


erected a wood framework with ordinary stud- 
ding. On each side of the studding is placed 
steel lathing, and the outside lathing is plas- 
tered on both sides with a mortar of 1 Port- 
land cement and 2 parts sand, to which has been 
added a little hydrated lime. This forms an ex- 
terior wall about 2 ins. thick. The exterior is 
floated to a rough finish and left in the natural 
color. 

The interior lathing is plastered in the usual 
way. The roof is of wood construction, and has 
a wood sheathing, covered with metal shingles. 
The floor is of concrete, 
and there is a 5-in. step 
from the waiting room 
to the concrete platform. 
The construction is sani- 
tary.and fireproof as the 
ceiling is carried up with 
the roof line, leaving 
no openings in which fire 
can_ start. Particular 
attention is paid also to 
the chimney, which is 
of concrete’ reinforced 
with rods and has a slab 
surrounding it at the roof 
line so as to dissipate 
the heat. All concrete is 
left in its natural color; 
exterior woodwork is 
painted black, and the 
roof is painted red. The 
cost of the station build- 
ing complete averages 
about $1.40 per sq. ft. 

This type of construc- 
tion was adopted at 
the instance of Mr. A. 
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beni aie oO. Cunningham, M. Am. 
Enlarged Deteil. Soc. C. E, Chief En- 
gineer of the Wabash 
Ry., and has been ap- 
plied to other designs 
of small station build- 

ings. 
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The Chicago Commission on City Expenditures. 
By CHARLES E. MERRIAM.* 


Six years ago it was my privilege to make for 
the City Club an inquiry into the municipal rev- 
enues of Chicago. At that time there was serious 
discussion as to whether revenues or expen- 
ditures should be taken up, but the lot finally 
fell upon revenue. In the Charter Convention 
which met shortly after this, I introduced and 
secured the passage of a resolution calling for 
an inquiry by the council into city expenditures; 
but no such action was taken. In the second 
Charter Convention I again introduced and se- 
cured the passage of the same resolution, but 
with the same result. In 1909 an effort was made 
by representatives (including the writer) from 
various clubs to organize a Bureau of Municipal 
Research for the purpose of inquiring into the 
expenditures of the city and other local govern- 
ing bodies; but this effort also was abortiye. 
In the same year I entered the Council and in 
this capacity, as Alderman, was able to bring 
about the investigation. 

It so happened that the Legislature of 1909 
increased the borrowing power of the city by 
about $16,000,000, and conditioned the issue of 
new bonds upon a favorable referendum vote. On 
the Monday following the signing of this bill, I 
introduced a resolution calling for comprehensive 
inquiry into the expenditures of Chicago. I 
stated that as a referendum vote was soon to be 
taken upon city bonds, such an investigation was 
entirely appropriate. If the finances of the city 
were in good condition, the people should be so 
informed; and if in bad condition the voters were 
equally entitled to the information. To vote 
down the resolution and to pass it were equally 
dangerous, but it was finally decided to pass it. 
On June 28, 1909, the ordinance passed as fol- 
lows: 

That the mayor be and he is hereby authorized 
to appoint a commission of nine persons, of whom 
not less than three shall be members of the city 
eouncil, for the purpose of making a comprehen- 
sive inquiry into the expenditures of the city of 
Chicago, and of making appropriate recommenda- 
tions to the mayor and the city council upon this 
subject; 

That all the heads of departments, and city offi- 
cials and employees, are directed to supply, on re- 
quest of said commission, all books, documents, 
and other information in their possession relevant 
to the purpose of such inquiry. 

The following persons were appointed by the 
Mayor: Aldermen, C. E. Merriam, Bernard W. 
Snow and Nicholas Finn; Walter H. Wilson, City 
Comptroller; Frank I. Bennett, former Chairman 
of the Finance Committee; Walter Fisher, Spe- 
cial Traction Counsel for the city (now Secretary 
of the Interior); John W. Alvord, M. Am. Soc. 
C. E., Wm. A. Tilden, David R. Forgan, George 
Tunell and A. C. Bartlett. The appointment of a 
representative of labor was agreed upon, but not 
made. As the originator of the movement, I was 
elected Chairman of the Commission; Spurgeon 
Bell was made Secretary. A steering committee 
of four was appointed for the purpose of prepar- 
ing and presenting material to the full commis- 
sion. This committee consisted of Aldermen 
Merriam and Snow, Walter Fisher and George 
Tunell. An appropriation of $10,000 was made 
for the work of the commission, and this was 
later increased by an appropriation of $50,000. 
An attempt was made to enjoin the commission 
from the use of these funds, but Judge Windes 
declined to grant the injunction. 

The work for the Commission was done by ca- 
pable experts and investigators employed for that 
purpose. The work on the city budget was done 
by Herbert R. Sands, who had been employed in 
a similar capacity by the New York Bureau of 
Municipal Research; on sewer cleaning and shale 
rock by Benj. Walton, of the New York office of 
Commissioner of Accounts; on the Department of 


*Professor of Political Economy, University of 
Chicago, and an Alderman of the city of Chicago. 
The commission to which the article refers is pop- 
ularly known as the Merriam Commission. The 
substance of this paper has been presented in an 
address delivered before the City Club, of Chi- 
cago, by Prof. Merriam. The commission has 
now passed out of existence, but its work is be- 
ing carried on by the Chicago Bureau of Public 
Efficiency. This latter organization is dealt with 
elsewhere in this issue.—Ed 


ENGINEERING NEWS. 


Electricity, by W. H. Zimmerman & Co., of Chi- 
cago; on water-works, by Dabney H. Maury, M. 
Am. Soc. C. E., President of the American Water- 
Works Association; on street paving, by Samuel 
Whinery, M. Am. Soc. C. E., one of the best- 
known paving engineers in the country; on street 
cleaning, by Richard Fox, head of the Citizens’ 
Street Cleaning Bureau and one of the best au- 
thorities on that subject. Preliminary investiga- 
tions were followed in most cases by public hear- 
ings before the Commission, at which opportunity 
was given for explanation of conditions disclosed 
by the inquiry, or for obtaining further pertinent 
information, 

The reports of the Commission, as soon as com- 
pleted, were transmitted to the Mayor and the 
Council. They were also printed and circulated, 
with the exception of the reports on Water, 
Street Cleaning, Special Assessments, Civil Serv- 
ice and Pensions. In all 21 reports were pre- 
sented as follows: (1) Budget; (2) Purchase of 
Lumber; (3) Lawrence Ave. Sewer; (4) Purchase 
of Coal; (5) Bureau of Sewers; (6) Bureau of 
Bridges; (7) City Clerk’s Office; (8) City Pur- 
chasing Agent’s Office; (9) Purchase of Castings; 
(10) Fire Department; (11) Police Department; 
(12) Building Department; (13) House of Cor- 
rection; (14) Department of Electricity; (15) 
Street Repairing; (16) Street Paving; (17) Street 
Cleaning; (18) Southwest Land and Lake Tun- 
nel; (19) Special Assessments; (20) Civil Service; 
(21) Pensions. 


City Budget. 


One of the first pieces of work undertaken by 
the Commission was the revision of the methods 
of city budget making. Under the old system 
many of the appropriations had been made in 
lump sums in such a way as to make effective 
control of the appropriation impossible. By way 
of illustration, in the Police Department $205,000 
was appropriated in the 1909 budget under the 
following title: 

For repairs and renewals of wagons and ‘har- 
ness, replacement and keep of live stock, identifi- 
eation, police telegraph expenses, rents, repairs 
an renewals of equipment, hospital service, 
printing and stationery, secret service, light and 
heat, and twenty-five more horses and equipment 
for mounted police and for repair of Hyde Park 
Station; also other miscellaneous expenses, the 
sum of $205,000. 

We subdivided this under various heads in the 
1910 budget as follows: (1) General supplies; (2) 
Material for repair and replacements by depart- 
mental labor; (3) Repairs and replacements by 
contract or open order; (4) Apparatus, machinery, 
vehicles, harness, etc.; (5) Purchase of furniture 
and fittings; (6) Purchase of horses; (7) Rents; 
(8) Fuel; (9) Forage, shoeing and boarding 
horses; (10) All other operation. 

Another illustration may be given from the 
Bureau of Sewers. In the 1909 appropriation, 
$200,000 was appropriated under the folldwing 
caption: 

Cleaning sewers and catch basins, District No. 
1, old city wards 1 to 5, 9 to 11, and 16 to 23, in- 
clusive. District No. 2, Town of Lake, wards 29 
to 32, inclusive. District No. 3, Town of Hyde 
Park, Wards 6 to 8 and 33, inclusive. District No. 
4, Lake View, Wards 24 to 28, inclusive. District 


No. 56, Austin and part of old city wards Nos. 12 
to 15, 34 and 365. 


This enumeration of districts included all the 
wards of the city of Chicago, and they might just 
as well have said “for the City of Chicago, Bureau 
of Sewers, $200,000.” We subdivided this into a 
number of heads in order to ascertain definitely 
what particular portion of money was appropri- 
ated for each purpose, and also to control the 
fund designated during the entire fiscal year. 

We were successful in having the entire budget 
of the city reorganized on this new basis, giving 
us the most scientific and up-to-date budget 
which we have ever had. This method was 
adopted by the Finance Committee, and the bud- 
get was approved by the City Council of Chicago. 
Accounts were set up corresponding to the differ- 
ent sub-divisions of appropriations. The conse- 
quence was that last year we had much more 
effective control over the city finances than ever 
before. 

We also succeeded in making another budget 
change, For many years it had been customary 
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to appropriate a much larger am, ne 
be available during the year. Ty, ~ 
“hot air” or “paper” appropriation 
no useful purpose and were misc} 
influence on the city’s finances 
placed a premium upon early 
funds by a bureau or department. 
carefully conserved his appropria: 
might discover in October or No: 
funds were exhausted, while th. 
who spent his funds early in the - 
no such disappointment. The 
was detrimental to economic exp, 

The action of the Commission possibl 
to squeeze most of the water out . / ‘ oa . 
get, and consequently the temp! Wafirser 
departmental funds early in th acu 
greatly weakened. The effect the ane 
finances was excellent, as it ena) the carefy! 
bureaus to follow a policy of th: ind saving 
without being punished for it at : se of me 
year. One of the indirect conse: es of thi 
work was the defeat of the budge n 1911 is 
cause of the fact that it contained 'Ver-appro- 
priation so large that it would hav. jroken dow: 
the new system. 
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Contracts and Purcha-e. 


One of the important branches of the Commis. 
sion’s work was the investigation / puntinne 
of material and supplies, and the |. tting and en- 
forcement of city contracts. This involved an 
examination of the office of the City Purchasing 
Agent, and of contracts for material and work 
in the various departments of the city govern. 
ment, particularly the Department of Pybjj 
Works. 

Purchases of material and supplies for the vari- 
ous departments are made through the City Pur- 
chasing Agent’s office, when the amount is less 
than $500 without a formal contract. 
into the operations of this office dis: 
istence of many serious abuses. One 
the so-called “split requisition.” This is a device 
for evading the requirements that purchases 
above $500 in amount be made by contract. For 
example, a purchase of $10,000 is split into sums 
less than $500, and no pub!:c bidding is required 
on contract made. In the case of castings, a con- 
tract for which bids had been taken by the De- 
partment of Public Works, was ignored, and ma- 
terial was purchased by requisition at a higher 
figure than the contract called for. This trans- 
action alone cost the city about $4,000. 

It was also discovered that a large miscellane- 
ous business was given to a political brokerage 
firm whose president was the private secretary 
of the (then) mayor. This company was upon 
the favored list and sold a large quantity of mis- 
cellaneous articles at high prices to the city. In 
the case of oils, it was found that prices paid 
were higher than offered by other companies, and 
the material furnished uniformly below specifica- 
tions, as shown by the city’s own tests. Pur 
chases of coal, grain, etc., showed similar irregu- 
larities, and demonstrated clearly the demoralized 
and unsystematic condition of the office. The 
press demanded the resignation of the Purchas- 
ing Agent, but no action was taken. In view of 
this situation I did not press the Commissions 
ordinance providing for a centra! purchasing 
agency, increasing the power and r¢ sponsibility 
of the head. “3 

Purchases by contract were carefully examined 
by the Commission. This inquiry covered the 
drafting of the specifications, the bidding up 
the specifications, and the actual en! :rcement of 
the terms of the contract. It showe! the exist 
ence of conditions which were en \rmously eX 
pensive to the taxpayer, and a disgrace to the 
city. In the street-repair contracts leclared bY 
our expert, Mr. Samuel Whinery, to °° the most 
openly fraudulent he had ever seen, ‘ve chief dif 
ficulty was with the specifications an the bidding 
The unbalanced bid was the chief source of tro 
ble. The specifications in this con'«ct provided 
that “no bid will be accepted which ‘es not a 
tain an adequate orsreasonable price ‘°F each 8 
every item named in the schedule prices. j 

Repairs were divided into two clas: “las 
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rs where any surface and binder 


included re! 
are require |: Class B included repairs where in 
ee to «. face and binder, a 6-in. Portland ce- 
_ conere base Was required. The successful 
ee » \ $1.75 per sq. yd. for Class A and 1 
se rsq. y for Class B. Averaging the bids the 
“= is 98 s., and this contractor was accord- 
wy award) the contract. If, however, the bid 
aa next owest company had been accepted, 
os city would have saved $147,183, using the 
estimates 0! which payment was actually made. 
these figur:. were: Class A, $229,891; Class B, 
312,064. T! percentage of Class B to Class A 
repairs during a series of years is as follows: 

: . $44.2 BOOS. ccc c cee 132.9 
Se rs: ne cans 4.3 
ae... I ic asa 5.2 
Mr. Whinery estimated that repairs at the in- 
tersections of 44th Ave. which actually cost 
92,997.91, should have cost $11.88. Evidently the 
methods of measurement of areas repaired and 
the classification of repairs were not calculated 
ty protect the interest of the taxpayer. 


In the street lighting contract, providing for 
4,000 gasoline lamps, the difficulty was with the 
inspection. The city did not even possess the 
“pattable photometer’ necessary to make the 
tests, and allowed the contractor a free hand. 
Our tests showed that instead of a guaranteed 
candle power of 60, the average was 19 as shown 
by one set of tests and 26 by the other. No de- 
duction was made for failure to furnish the light 
guaranteed and the loss incurred for this cause 
was estimated at $85,000. 

In the case of street-paving contracts, the dif- 
ficulty was double. In the first place, specifica- 
tions were imperfectly drawn; notably in the case 
of wood-block specifications, which were so ar- 
ranged as to invite a monopoly of the business. 
In the second place, the enforcement of the con- 
tract requirements was defective, as the inspec- 
tion of the work was shown to be grossly in- 
adequate. Case after case of improper work was 
reported under the very eye of the city inspector, 
indicating extreme laxity in inspection, and sug- 
gesting connivance between certain contractors 
and inspectors, 

In the “shale rock” cases,* 23,000 cu. yds. of 
rock excavation (25% of the total excavation) 
was paid for at $2 per yd., where investigation 
by the Commission and later by the office of the 
State Attorney showed that clay had been taken 
out. In this case the inspection of the work was 
again at fault, as more careful investigation of 
the quality and quantity of material taken out 
would have prevented the difficulty which arose. 
In the two coal cases, the typical defects were 
almost all disclosed. The specifications were an- 
tquated, the system of tests provided was out of 
date, the enforcement of the tests was lax, while 
the system of checking bills rendered (in the Fire 
Department) was inadequate to the point of ab- 
surdity. Discrepancies discovered in this con- 
nection were of three principal varieties: rejected 
items, varied items, and inserted items. A case 
involving all three sorts was disclosed at one fire 
engine company. On April 24 (under ticket No. 
4,847) coal to the amount of 232,200 lbs. was re- 
ceived and entered on the books of the company. 
This was paid for three times; on the charge of 
that date, on the repeated charge of May 25, and 
on the charge of May 29, which inciude a second 
repetition of it. Other illustrations of the prac- 
tice are given in the Commission’s report on the 
Fire Department. 

The purchase of hose in the Fire Department 
is an illustration of a different kind. In this case 
the material, mainly hose, was purchased without 
any definite specification, but by the market 
brand. The brokerage company already men- 
tioned again figures as one of the firms whose 
brand was acceptable. The specifications of the 
National l:vard of Fire Underwriters have since 
been adopicd, with some modifications. An en- 
rely diffcrent class of contract was that un- 





earthed i. the House of Correction. Contracts 

for contr. labor are made at the absurdly low 

rate of 25 «s, per day per man in certain cases. 
*Lawre Avenue Tunnel and Conduit. 


It was found that 60 to 100 men are employed 
at 25 to 35 cts.; 60 to 100 at 40 cts.; and 60 to 
100 at 50 cts. No bids for the services of pris- 
oners have been solicited and there was no com- 
petition in awarding the contracts. 

The Southwest Land and Lake Tunnel of the 
water-supply system was another illustration of 
inadequate inspection service. The investigators 
of the commission disclosed the fact that the con- 
crete lining of the tunnel was in many instances 
below the contract requirements as to thickness. 
Difficulties encountered in Sections 1 and 2 of this 
tunnel had led to the framing of stringent speci- 
fications, but notwithstanding this experience, lax 
inspection nullified the new specifications. In- 
vestigation also showed that the quality of con- 
crete used and the methods of applying it were 
not such as were called for by the plain pro- 
visions of the contract. 

These evils may be grouped in a general way 
as follows: (1) Defects in the specifications them- 
selves, due either to careless continuance of old 
specifications or to the collusion with contractors. 
(2) Failure to secure wide competition from a 
number of bidders. (3) Failure to enforce the 
terms of the contract either because of general 
inefficiency of inspection or because of collusion 
with contractors. 


Pay-Roll and Labor. 

The Commission’s investigation covered the ef- 
ficiency of expenditure for human service in 
many important departments. The police force 
and the law department were important excep- 
tions. Special attention was given to the Bureau 
of Sewers, the Bureau of Streets, the Bureau of 
Bridges, the water-pumping stations, inspection 
services in the several departments, and the prac- 
tical workings of the Civil Service Law. 

The first inquiry covered the Bureau of Sewers 
and was conducted by Mr. Benj. F. Welton, who 
had been carrying on similar work in the office 
of Commissioners of Accounts in New York City. 
He undertook to test the efficiency of the sewer- 
cleaning gangs of the city in a series of observa- 
tions, public and private. His investigators re- 
ported to him a deplorable state of affairs in this 
branch of the city’s service. His tables showed 
that under secret observation the working time 
of the men was 40% and the wasted time 46% 
(waiting and unaccounted for constituting the 
balance), while under open observation their 
working time was 76.4% and the wasted time 
13.8. He reported that a “fair estimate of the 
existing pay-roll waste would be not less than 
65% of the labor pay-roll expenditures.” Testi- 
mony subsequently taken before the Commission 
and before the Civil Service Commission con- 
firmed the report of wholesale waste in the work 
of catch-basin cleaning. 

An examination of the water-pumping stations, 
conducted by Mr. Dabney H. Maury, President 
of the American Water Works Association, re- 
vealed the existence of padded pay-rolls. After 
a thorough investigation of the water-works sys- 
tem he submitted a report on the whole situation, 
analyzing the conditions as he found them, and 
presenting constructive recommendations for en- 
forcement of the service. His report showed 
enormous waste in the operation of the water- 
works as well as failure to reach proper standards 
of practical efficiency in service. On the pay-roll 
of the pumping stations, amounting to $397,862, 
Mr. Maury recommended reductions amounting 
to $75,760 according to one plan, and $171,242 
according to another plan. He recommended 
changes in the equipment of the stations which 
would produce an annual saving of about $140,- 
000; and changes in the purchase of castings 
which would save $38,082. With a modern type 
of hydrant he showed that it would also be pos- 
sible to save about $40,000, the cost of annually 
packing our hydrants with manure for protec- 
tion against frost. 

Mr. Maury also called attention to the fact 
that in 1905 Chicago was obliged to pay $1,250,- 
000 extra fire-insurance premiums on account of 
water-works deficiencies. His report also called 
attention to the enormous waste of water actu- 
ally pumped. This amounts to about 66% of the 


total pumpage. It is estimated that 33% of the 
water pumped is lost before it reaches the con- 
sumer, and 33% is lost by leaky fixtures and 
otherwise after reaching the consumer. Mr. 
Maury also called attention to the wide dis- 
crepancy between the test duties of the engines 
at the pumping stations and the station duties 
as reported. With few exceptions these engines 
are all of types that should give test duties run- 
ning from 100,000,000 to 180,000,000 ft.-lbs. for 
1,000 lbs. of steam. The average station duty is 
below 79,000,000 ft.-lbs. 

Examination of the Division of Bridges and 
Harbors by Mr. Walter H. Curtis showed similar 
results. His report states that the painting of 
bridge houses cost about five to seven times a 
reasonable price. Observations and estimates on 
other work done in this division showed a loss 
of about 50% in efficiency as measured by or- 
dinary standards. As one of our investigators 
reported, referring to certain men “they expressed 
their opinion freely of the Commission, but that 
they did not care what was found in the report, 
as they were safe under their boss, who had in- 
structed them to continue their work in their 
usual way, and not sweat blood.”” In the Harbor 
section of this division it was reported that half 
of the pay-roll expense could be eliminated, 
amounting to $7,640. 

One of the most important reports submitted 
to the Commission was that made by Mr. Richard 
T. Fox on the Bureau of Streets. Our investi- 
gators were at first refused access to the Bureau 
records by the Acting Superintendent, but facil- 
ities for investigation were afforded later. One 
of the striking features of this report was the 
evidence of lack of standardization of work. For 
example, one street sweeper cleaned 10,970 sq. 
yds. of asphalt in good condition, with a horse 
traffic of 351 in 8 hrs. Another cleaned 15,190 
sq. yds. in similar condition with a horse traffic 
of 699. Another sweeper cleaned 14,920 sq. yds. 
of brick in poor condition with a horse traffic of 
1,406, while another cleaned 9,500 yds. in good 
condition with a horse traffic of only 495. 

Investigation of street sweepers’ work showed 
(after all necessary and reasonable allowances) 
a loss of 12% in time. This amounts to about 
$120,000 a year. Much of the time put in, how- 
ever, was not properly employed. Investigators’ 
reports show that 40% neglected their work to a 
very noticeable extent. 

The time lost by the garbage teams observed 
was 22.5%, a loss to the city, as calculated by 
Mr. Fox, of about $70,000 a year. The ash teams 
lost in time 13.7%, or the equivalent of about 
$70,000 a year. These teams are one of the last 
big things left in the way of political patronage, 
and naturally it is difficult to secure economy 
under such conditions. Between June, 1907, and 
March, 1910, 71% of the teams in service were 
replaced, obviously for political reasons. Mr. Fox 
submitted detailed and important recommenda- 
tions regarding the reorganization of the whole 
service. 

In the Department of Electricity, the gas-light- 
ing service maintained by the city was found to 
be in poor condition. Of 956 mantle gas lamps 
inspected, only 62% were in condition which could 
be called passable. The following table indicates 
the results found. It is highly probable that the 
light in case of mantle and open-flame lights 
could be increased 50% should the proper care 
(for which the city is paying) be given the lamps. 


INSPECTION OF GAS LAMPS IN CHICAGO. 


Ca ae Ch wela wed ewes aes xs 173 20.2% 
BESTE CecSeGwh's bow ednecdcuceede 350 49.7% 

BR, Kée Web oes 229 26.7% 
Very bad ..... 82 9.69% 

. Serer 24 2.8% 
No chimney 62 7.2% 
Broken glass 36 4.2% 





The inquiry into the Building Department’ re- 
vealed the existence of serious disorganization 
and widespread demoralization of the service. 
The system of records was found to be incom- 
plete; the inspection of buildings, elevators and 
fire escapes in many instances ineffective, the 
prosecution of violations of ordinances open to 
severe criticism. Of 147 suits filed during 13 
months, only 7 convictions were secured; 38 cases 
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had been continued five or more times, and 121 
cases continued from 1 to 13 times before final 
disposition. The Commissioner himself, when ex- 
amined, “was unable to describe in even a general 
way the manner in which several of the impor- 
tant functions of this Department were admin- 
istered,” and showed an utter lack of familiarity 
with his Department. The Commission in its re- 
port declared that “‘the present Commissioner of 
Buildings is incompetent to longer hold his of- 
fice.””"* 

Reference has already been made to the in- 
adequacy of the inspection service in connection 
with the enforcement of contract provisions. In 
all inspection services, whether the inspection 
deals with supplies and material, or enforcement 
of contract provisions as to method of performing 
work, the city is likely (as shown by our inves- 
tigation) to receive less than full value for the 
money expended. The possibility of collusion 
with contractors, and in the absence of this the 
atmosphere of political influence, makes vigor- 
ous and effective inspection difficult. The dili- 
gent and impartial inspector is likely to make 
trouble for himself, and incurs a serious danger 
of removal or transfer, or he may fail to secure 
deserved promotion; or he may be subjected to 
the process of “making it unpleasant for him’’— 
a step which is intended to get rid of the of- 
fender. It is clear that where a contractor is 
influential with the department or the admin- 
istration, great pressure is brought to bear upon 
the inspector to relax his vigilance. The effect 
of this in the long run is to produce a demoral- 
ized condition in the entire service. 

Investigation of the special-assessment ac- 
counting work of the city by Mr. Dickinson, 
President of Price, Waterhouse & Co., assisted 
by Mr. T. W. Betak, showed a considerable dupli- 
cation of work. It appeared that men in the 
Board of Local Improvements, the Comptroller's 
office, and the Collector’s office were carrying ac- 
counts which were in some instances copies, and 
which need not be done more than once under a 
proper system. It was estimated that some 
superfluous men were employed by the city for 
this purpose and that approximately $25,000 
might be saved if the accounting system in these 
departments were recognized. 


“Civil Service System. 


The Commission’s inquiry also covered the 
practical operations of the merit system. This 
was one of the first inquiries made into the real 
‘workings of a municipal civil-service system, and 
developed facts of great importance not only to 
Chicago, but also to other cities operating under 
similar systems. This inquiry did not cover com- 
prehensively such aspects of the operation of the 
systems as are not matters of record. In order 
to make the work complete, additional funds 
would have been necessary and investigators 
trained to do detective work. Even with these 
important limitations, the investigation was 
thorough enough to give a fair idea of the pres- 
ent workings of the system and to serve as a 
basis for recommendations as to changes. 

In certain respects, important advances have 
been made recently in the workings of the merit 
system. This is particularly true of the system 
of re-grading positions in accordance with the 
duties of the respective offices. The effort of the 
recent ciyil-service commission to standardize 
the requirements of examinations, and also the 
methods of making the examinations, is dis- 
tinctly creditable. The establishment of the effi- 
ciency division since the beginning of the Com- 
miss‘on’s investigation is an important step in 
the direction of high standards of public service. 

In other important particulars, however, there 
was found to be room for immediate improve- 
ments. The present system of advertising civil- 
service examinations fails to provide for proper 
publicity, and thus limits the field of applicants, 
especially for the higher positions. There is a 
dearth of candidates for many important places, 
which can be accounted for by a general lack of 
information regarding the examinations. This is 


“*He has been displaced and a new incumbent 
appointed by the present administration. 


a serious restriction upon the merit system, and 
until some method of providing adequate pub- 
licity for these examinations is found the oppor- 
tunities for public service remain practically un- 
known to the average citizen. 

The practice of 60-day appointments is also a 
matter of very great importance. While many of 
these appointments are made for perfectly legiti- 
mate reasons, in other cases this does not seem to 
be true. To the extent that these preliminary ap- 
pointments are made on a political basis, and 
for the purpose of providing information and ex- 
perience to be used in a subsequent examination, 
it is clear that the purpose of the merit system 
is defeated. The conduct of the examinations for 
certain offices does not reflect credit on the Civil 
Service Commission, appointed and paid for the 
purpose of maintaining merit as distinguished 
from the political system. The most conspicuous 
case of this character is found in the selection of 
the City Statistician. The method in which cer- 
tain positions in the Bureau of Engineering and 
the place of City Architect were filled is of the 
Same genera] nature. 

In the case of labor service, 
tinctly discreditable to Chicago. The appoint- 
ments in this division, instead of being on a 
merit basis, are (in the main) very plainly poli- 
tical. The observance of a number of forms in 
this connection by no means adds to the dignity 
of the Civil Service system of Chicago. It is ex- 
tremely unfortunate that laborers should be led 
to present themselves at the Commission’s office 
and sent to a physician’s office for physical ex- 
amination and, later (upon notification) go to the 
ward superintendent’s office in search of a posi- 
tion, when, as a matter of fact, the appointment 
is determined by political recommendation. Day 
laborers ought not to be invited or permitted to 
spend their time and money searching for posi- 
tions which it is wholly unlikely they will ever 
secure. 

The fact is, that by various acts the Civil Ser- 
vice Commission created a general idea that ap- 
pointment and promotion in the city service are 
not wholly based on the merits of the individual 
candidate, but depend to a very considerable ex- 
tent upon political influence. The city employee 
is likely to get the idea that his best hope for 
advancement in the city’s service lies in the 
strength of his political backing rather than the 
faithfulness and efficiency of his performance of 
his official duties. Whether or not this is wholly 
true, or applicable in a large percentage of cases, 
if the impression prevails that it is true, the 
effect is about as injurious to the city service as 
if it really were the case. This idea can be dis- 
pelled only by such unmistakeable action on the 
part of the Civil Service Commission as will 
make it absolutely clear that the Commission 
stands for the thoroughgoing application of the 
enerit system in all cases. 


the case is dis- 


Pension System. - 


A unique feature of our Commission’s work 
was an inquiry into the city’s pension system. 
The different pension plans were analyzed with 
a view to possible improvement in conditions. It 
was found that none of the funds has ever been 
carefully examined by an actuary, and all are 
more or less guess-work. The statutes govern- 
ing the funds are defective in many particulars, 
notably in respect to refunds. In the case of 
firemen and policemen no refund whatever is 
provided. The administration of these funds by 
several boards is complex, cumbersome and ex- 
pensive. Some form of consolidation would save 
time and money for the pensioners and the city. 

An illustration of this 2s found in the case 
of the police pension fund. The Commission’s 
inquiry showed that although this fund amounted 
to about $600,000, no interest was received from 
it. It was also found that an attorney for the 
Board was paid $5,000 a year for his services, 
although this work was formerly performed by 
the staff of the Corporation Counsel’s office. The 
bond of the Treasurer was fixed at $40,000, and 
no outside audit of accounts was made by an 
independent firm. 

The investigation for the Commission recom- 
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Results of the Work of the < om mission, 

The results accomplished by the 
Commission were substantial and 
though short of what might hay. 
with proper backing. 

The new segregated budget sys: 
adopted gave the city more co: 
over expenditures and in this way 
great economies, especially in ¢.: nection with 
the other work of the Commission oul 
were relieved from the payment of 
a year in fees to the City Clerk. The 
pension fund was reorganized and interest 
amounting to about $25,000 a year was ag led | 
the fund, while a suit for payment of back in 
terest was instituted. During the investigatior 
the pay-roll of the water pumping stations Was 
reduced to the extent of $35,000, a new onntons 
was placed in charge of the stations, and an ef- 
fort made to reorganize the system 

As a result of the Commission's recommenda- 
tion, the Commissioner of Public Works and the 
Deputy Commissioner resigned and were replaced 
by more efficient men. The Superintendent 
Sewers was discharged by the Civil Service Com- 
mission and his place filled by a more capable 
man. The Superintendent of Dumps was dis- 
charged by the Civil Service Commission. The 
recommendations of the Commission in respect 
to the City Purchasing Agent and the Commis- 
sioner of Buildings were, however, wholly in- 
effective. The amount of work done in the 
various departments materially increased under 
the stimulus of the inquiry. This was par- 
ticularly noticeable in the Department of Publi 
Works, where the greatest wastes were found 
and where there was consequently the 
opportunity for improvement. 

The improvement in city contracts was gen- 
eral, Old specifications were reconsidered ani 
revised, and their enforcement somewhat more 
carefully looked after. A noticeable instance of 
this was the coal contracts, which were brought 
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plan,* and the enforcement of specifications was 
carefully guarded. The enormous frauds and 
waste in connection with the purchase of coal 
were checked and large sums saved to the city 
The price of castings was cut, resulting in a 
annual saving of $25,000 on this item alone. Haj 
and grain specifications were revised and placed 
upon a different basis. In the Fire lepartment 
competition has been introduced for the first time 
in 20 years, and the quality of the materials de 
livered was substantially improved. ‘The system 
of purchasing hose in the same Department was 
also revised to conform to the specifications sus 
gested by the National Board of ! ire Under 
writers. 

The gasoline lighting contract in ‘he Depart 
ment of Electricity was revised and ore attel- 
tion given to inspection; with the rest that (for 
a time at least) lights were kept up ©) the stand- 
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*Engineering News, Nov. 24, 1910. 
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pee contract. Under the stimulus of 
_ yestic on the contract with the Drainage 
- n for of its electric power for lighting 
= es (wv) ch contract had been mysteriously 
gre everal years) was suddenly com- 
— Th wrrangement will add 10,000 new 
= ‘to the city’s equipment at a cost of only 
pane th.n is now paid for over 12,000 lights. 
rhe transfer of the 39th St., Lawrence Ave., and 
Wilmette pumping stations to the Sanitary Dis- 
set ig another illustration of the same tendency 
 gecivlty under the influence of the Commission 
inquiry. 

paving si fications were revised by the Board 


of Local Improvements to some extent, although 
by no means to the degree recommended by Mr. 
whinery. An additional force of inspectors was 
added to the staff of the Board of Local Improve- 
ments, with a view of securing more faithful per- 
formance of contract obligations. It is doubtful, 
however, whether this additional number very 
materially improved the situation. Although 
business methods of the Police Department were 
found in better condition than anywhere else, 
Chief Steward made a vigorous and successful 
effort to improve the system still further. 

As a result of the frauds disclosed in purchase 
of coal, the auditing of bills was transferred to 
the Comptroller’s office, and provision made for 
central audit in that department. This: will, at 
any rate, prevent the eareless kind of an audit 
made by the retired officers in the Fire Depart- 
ment, and should ensure more careful and expert 
scrutiny of bills against the city. 

After the Commission began an inquiry into 
the rates of interest received by the city upon 
the public funds, the Comptroller discovered that 
he could secure 44 to %% more in the way of 
interest than he had previously received. The 
rate was raised from 2% to an average of 244%, 
thus increasing the revenue of the city by about 
$50,000 a year. A bill authorizing the invest- 
ment of city funds in anticipation of tax war- 
rants was also prepared and has just been passed. 
This will make possible an annual saving of 
about $200,000. An indirect result of the activity 
‘f the Commission was the establishment of the 
Efficiency Division in the Civil Service Commis- 
sion. This bureau was organized for the pur- 
pose of studying conditions in the several de- 
partments, and of making suggestions for im- 
provement. If this work were carefully and im- 
partially conducted and adequately supported, 
it would effect important changes in the city 
service. 

On the other hand, important changes sug- 
gested by the Commission were not made, as 
they could have been with the sincere and earn- 
est cooperation of the administration in our work. 
After demoralized conditions were disclosed in 
the City Purchasing Agent’s office, the head of the 
department was permitted to remain undisturbed. 
In spite of the deplorable and dangerous condi- 
tions revealed in the Department of Buildings, 
the head of that department was not relieved of 
his grave responsibilities. (He has been replaced 
by a@ new man under the present administra- 
tion—Ed.) Had the recommendations of the 
Commission been vigorously taken up by ,the city 
ind an aggressive policy pursued, much more 
sweeping changes might have been made, to the 
great benefit of the taxpayer and the public. In 
individual cases where such cooperation was se- 
cured, progress made was rapid and marked. 
Among the more important of the Commission's 
recommendations not yet carried out are the fol- 
lowing: 

(1) Establishment of a central purchasing 
agency and reorganization of methods in that 
bureau. 

(2) Reorganization of special assessment ac- 
counting, with a view of eliminating duplicate 
‘ets Of accounts and clerks. 


(3) Reorganization of the Bureau of Streets as 
recommended by Mr, Fox, with special reference 
fo the elimination of ward lines and to securing 
more effective supervision of the work. 

(4) Reduct 


on of the pay-roll in the various 
Pumping stetions and other important changes 
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in the organization and methods of the water 
system, as recommended by Mr. Maury. 

(5) Reorganization of the Building Department 
and introduction of more energetic and business- 
like methods into that branch of city government. 

(6) Reorganization of work and reduction of the 
pay-roll in the division of bridges and harbor. 

(7) Revision of paving specifications, recom- 
mended by Mr. Whinery, especially with refer- 
ence to wood block monopoly and the adaptation 
of thickness of pavement to traffic on the street. 
Also recommendations in respect to securing 
greater efficiency in the inspection of pavements 
laid. 

(8) Recommendations in regard to the work of 
the Civil Service Commission with reference to 
publicity regarding vacancies in the _ service, 
elimination of 60-day political appointments, and 
reorganization of the labor division. 

When the 1911 budget was presented to the 
Council, I presented amendments which would 
have reduced the pay-roll obligations of the city 
about $100,000 per year. These were voted down, 
however, and the superfluous positions were con- 
tinued at the expense of the public. 

Over criminal prosecution the Commission had 
no control. The Commission had no power to 
compel the attendance and testimony of wit- 
nesses, excepting city employees; or to compel 
the production of books, documents, and papers, 
other than those of the city. The Commission 
had no power to prosecute any one, or to begin a 
civil suit. It was purely an advisory body, en- 
tirely dependent upon the city and the county for 
the execution of its recommendations. All of the 
Commission’s material was given promptly to 
the State Attorney for Cook County. A steno- 
graphic copy of all hearings was sent to that 
officer. At many of the hearings a representative 
of the State Attorney was present, at my re- 
quest, and all evidence or clues that might in any 
way assist the course of criminal justice were pre- 
sented. The chairman and the attorney for the 
Commission consulted with the State Attorney, 
our investigations were used before the Grand 
Jury, and otherwise no step left untried to bring 
the guilty to punishment. 

From the observations made in the various 
bureaus and departments, it is clear that a great 
gain could be made in most classes of city ex- 
penditures under proper management. With a 
properly selected purchasing department, care- 
ful attention to the letting of contracts and their 
enforcement, and with careful organization and 
supervision of the working force of the city, very 
material economy could be effected. 

The three great sources of loss are outright 
graft or stealing, political favoritism, and lack 
of proper system. The dividing line between 
these three is not always clearly marked and 
they very often shade into each other. It is an 
easy step from a lax system to political favor- 
itism, and it is an easy step from political favor- 
itism to plain graft. Lack of system fosters 
political favoritism and graft, and at the same 
time political favoritism stands in the way of 
proper methods of organization and supervision. 
We may say that if graft and politics were elimi- 
nated the introduction of business methods 
would be comparatively easy; and on the other 
hand we may say that with a proper type of 
system, both political favoritism and theft would 
be made more difficult. Eliminate these three 
great types of waste, establish the principle of 
absolute integrity and public efficiency, drive out 
politics from the administrative departments, 
emphasize the importance of economy and effi- 
ciency, and the taxpayer’s dollar would go much 
farther than it now does. 

An important problem barely started by the 
Commission was that of departmental reorgani- 
zation. At present the number of departments 
is so great, and their work so badly organized 
that the resulting loss in economy and efficiency 
is great. As things now stand, there are more 
independent heads of departments in Chicago 
than there are in the government of the United 
States. A simpler form of organization could 
undoubtedly be worked out to the very great ad- 
vantage of the administration and the city. One 
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of the chief advantages of the commission form 
of government has been the definiteness with 
which ‘power and responsibility may be located 
So far as the administration is concerned, many 
of these advantages might be gained by sim 
plifying the organization of the several bureaus 
and departments and by 
nation of their work. 

The establishment of the Bureau of Public Effi- 
ciency* under the auspices of the City Club is a 
guarantee that work of this character will be 
continued and extended to include the other 
local governing bodies of Chicago and Cook 
County. The complexity of our local political 
system makes the existence of such an agency 
all the more necessary. 

ubheeunacinaanclial 


The Chicago Bureau of Public Efficiency. 

In 1909, an official investigation into the ad- 
ministration and work of various departments 
of the city government of Chicago was under 
taken by a commission appointed by the city, 
and known as the Commission on City Expendi 
tures. The work of this commission is described 
elsewhere in this issue by its originator, Prof 
Charles E. Merriam. Following the investiga- 
tions, disclosures and suggestions made by the 
commission, and in view of the approaching ter- 
mination of its work, the City Club of Chicago 
proposed the organization of a Bureau of Public 
Efficiency, somewhat along the lines of the New 
York Bureau of Municipal Research. The propo- 
sition was well received by business men and 
the public, and the bureau was organized in 
1910. Many of those active in its formation were 
prominent in the work of the commission alsw 
The bureau, however, does not limit its activities 
to the city government, as did the Merriam Com- 
mission, but aims to cover all the local govern 
ing bodies in the community. Its general object 
is to aid in the establishment of sound business 
principles in the local government of the city, 
and the following is the statement of its pur- 
poses: 

(1) To scrutinize the systems of accounting in 
the eight local governments of Chicago. 

(2) To examine the methods of purchasing 
materials and supplies and letting and executing 
construction contracts in these bodies. 

(3) To examine the payrolls of these local 
governing bodies with a view of determining the 
efficiency of such expenditures. 

(4) To make constructive suggestions for im- 
provements in the directions indicated under the 
foregoing, and to cooperate with public officials 
in the installation of these improved methods. 

(5) To furnish the public with exact informa- 
tion regarding public revenues and expenditures, 
and thereby promote efficiency and economy in 
the public service. t 

Its work so far has included investigations of 
five specific subjects: (1) the work on the new 
City Hall; (2) the methods of preparing and ad- 
ministering the budget of Cook County; (3) the 
proposed purchase of voting machines by the 
Board of Election Commissioners; (4) street pav- 
ing materials and workmanship; (5) electrolytic 
corrosion of water pipes. The reports on the 
last four matters have been issued in pamphlet 
form, and those relating to paving and electro- 
lysis are of particular interest to engineers and 
municipal officers. 

The officers of the bureau are as follows: Pres- 
ident, Julius Rosenwald; Trustees, Onward 
Bates, M. Am. Soc. C. E., Clyde M. Carr, George 
C. Tunell, Charles R. Crane, H. B. Favill and 
Walter L. Fisher; Director, Herbert R. Sands; 
Chief Engineer, Alonzo J. Hammond, M. Am. 
Soc. C. E.; Secretary, George C. Sikes. 

a 

Cold Storage and Refrigerating Warehouses in 
New York State have been placed under the 
jurisdiction of the State Commissioner of Health 
by an Act recently passed by the Legislature. Be- 
sides giving the power of inspection and super- 
vision, the Act also limits the period of storage 
of any kind of food to 10 months, except that 
butter may be kept in cold storage for 12 months. 
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om is dealt with elsewhere in this issue.— 
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A Swiss Transformer Station 
Distributing Tower. 
By J. B. VAN BRUSSEL.* 

The well-known Swiss company, the Oerlikon 
Works, have recently begun building a type of 
combined local transformer station and tower for 
radiating service lines. Such station towers have 
a number of advantages over separate structures 
which have been erected in the past to serve the 
same ends. On account of small ground-space 
requirements, these towers can be erected almost 
anywhere—even in the midst of other buildings. 
Aside from a considerable reduction in the first 
cost of such stations and the possibility of mov- 
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Fig. 1. A Swiss Transformer Station and Distribut- 


ing Tower. 


ing the station if desired, they may be com- 
pletely fitted at the central-station shops, ex- 
cept for the heavy transformer, and put into ser- 
vice after connecting the .transformer and the 
primary and secondary conductors to the proper 
lines. 

As shown in the accompanying figures, the 
towers are made of steel framework rising from 
a cabin receiving the transformer and switching 
apparatus. The lattice work may be made not 
unpleasing to the eye, and by proper painting 
may even be more or less adapted to the appear- 
ance of the surroundings. 

The cabin affords ample room for especially 
clean and safe arrangements of all apparatus and 
conductors. It is generally fitted with two oper- 
ating doors, for the purpose of controlling the 
high and low-tension ends respectively, but can 
be made accessible from all four sides. A gal- 
vanized sheet-iron tube 11.8 to 23.6 ins. in di- 
ameter is used for leading the primary conduc- 
tors down into the cabin. At each of its ends 
a cast-iron spider is fitted in its interior, carry- 
ing the tightening devices for three or six bare 
copper wires. The sheet-iron tube below the 
upper roof of the tower rises to a height sufficient 
to prevent any rain from penetrating into its 
interior. The secondary conductors are led out 
of the cabin through- porcelain tubes protected 
against rain by a special roof. These conductors 
go up the outside of the sheet-iron tube and are 
also bare. 


*p 


. O. Box 151, Brussels, Belgium. 
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The admission of fresh air is effected through 
apertures in the foundation, a good ventilation of 
the transformer being insured by the draught of 
the admission tube. These apertures are arranged 
in the top part of the foundation, immediately 
below the iron foot of the tower. Another ar- 
rangement has also been used which, though 
somewhat more expensive, is considerably better, 
excluding as it does the entering of possible 
splash into the interior of the cabin. It com- 
prises an aperture on one side of the foundation 
closed with a perforated plate, through which a 
supply of fresh air is allowed to penetrate di- 
rectly into the cabin below the transformer. 

These tower stations under consideration are 
designed in three sizes, the space available for 


Fig. 2. High-tension Compartment of Transformer 
Cabin; Oerlikon Tower. 


the transformer having the following dimen- 


Length. 
3.28 ft. 
3.94 ft. 
4.26 ft. 


Width. 
2.30 ft. 
2.95 ft. 
3.28 ft. 


Height. 
4.92 ft. 
4.92 ft. 
4.92 ft. 


The largest size suffices for the installation of 
a transformer of very considerable capacity. In 
case it is desired to put up two transformers, the 
secondary bus-bars are provided. with switches 
and connections, allowing the transformers to be 
worked separately or in parallel. 
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Interstate and Municipal Utilities have been 
taken up for study by the National Civic Feder- 
ation, whose headquarters are in New York City. 
A Department on Regulation of Interstate and 
Municipal Utilities has been created and recently 
the Sub-Committee on Plan and Scope submitted 
a report discussing the possible work of the 
committee and suggesting sub-committees on: 


Regulation of Rates. 

Control of Service. 

Control of Accounts and Reports. 
Regulation of Financial Matters. 
Conflicts of Jurisdiction. 

Control over Labor Questions. 
Legal and Legislative. 
Committee on Ways and Means. 


Among the members of the Committee on Plan 
and Scope are Messrs. Emerson McMillin, 40 Wall 
St., New York City, and Milo R. Maltbie, one of 
the members of the Public Service Commission, 
First District, New York City. 
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Surface Tarring of Macadamize 


By. DR. GUGLIELMINE 
It was ebout ten years ago t} 
Monaco, and published an accoun: 
periments in road tarring. The 
attempts have since been check: 
almost every nation who discuss 
International Road Congress in | 
Brussels (1910). At the Brussels 
formally acknowledged that th: 
of roads may now be considered 
nitely entered the region of pra: 


Eeonomic Resulis. 


It is proved, then, that the hy: 
tarring—that is to say, the consid 
tion of dust—is actually attained. 
omic point of view, however, w: 
ascertain if tarring is a very co 
not. All engineers are agreed t} 
sens the wear and tear of the hi 
creases its durability, to say noth 
siderable reduction in cost of clea: 
scraping, sweeping). Up to now, | 
been rather difficult to express in | 
ing effected by tarring a given 1: 
time, in fact, is required to enab|: 
be formed concerning economic 1: 
point of view of the maintenanc: 
the nature and frequency of the tra 
may vary considerably from one \: 
But there is in Paris a thorought 
been tarred for the last five years, 
of the traffic over which does not 
heavy vehicles are forbidden there 
is only the frequency or amount of 
be considered, and this, indeed, ir 
year. The thoroughfare in question is 
du Bois de Boulogne, and, thanks to ¢ 
tion furnished by Monsieur Bret, (h 
of Roads and Bridges for the town 
are now in a position to give the ex 
the economic results obtained 
thoroughfare. 

One of the most beautiful thoroughfares in th 
whole world, it descends in a gentle slope from 
the Place de l’Etoile as far as the Porte Dauphine 
at the entrance of the Bois de Boulogne. Its 
length is 1% km. (0.93 mile), and its breadth is 
16 m. (52% ft.). It is bordered on « 
riding track for equestrians, and on the other by 
a wide pavement for foot passengers. The sur- 
face of the road measures 23,580 sq. m. (28,101,680 
8q. yds.). 

After having been relaid in September, 1906 
this thoroughfare was tarred by Lassailly for the 
first time in the month of May, 1907. Since then 
the road has not been relaid, whereas before it 
was tarred it had to be relaid every three years 

The expense before tarring was adopted had 
been as follows: 


he informa- 
ief Engineer 
if Paris, we 
ct figures of 


by tarring this 


e side by a 


Francs. 

1903—Relaying in March 112,779 

1904—-Maintenance repairs........ .» 26,481 

1905—Maintenance repairs . 32,657 

1906—Maintenance repairs (before the re- 

laying in September........ —: 

1 . 173,185 

or, on the average 1s. 5d (34 cts.) per sq. yd. per 
year. 


Since tarring was adopted the expenses have 
been as follows: 
Francs. 
97,482 


6,837 


1906—Relaying in September 


__._ § Maintenance repairs 2,977 francs | 
190% Ero in May.....3,860 “ j 
Maintenance repairs 9.151 — . ee ‘ 
1908—? Tarring in April....5,939 “= + 17,836 
Tarring in Sept... .3,146 

Tarring in April... > 22,256 


4,716 
Tarring in Sept... 


4,542 
Maintenancerepairs 6.635 
1910— + Tarring in April... 5,395 
Tarring in Sept... 4,528 


Maintenance repairs 12.998 
1909— 


> 16,558 


. 160,969 


or, up to March last, 1s. (24.3 cts.) p: 
year. 

The saving effected up to now 
about 25% on the cost of relayins 
nance alone, not to mention the s«\ 
in expenses for cleaning. 

We have seen that the road was 
once during the year 1907, and twi: 
spring and autumn—commencing w 
had requested the town of Paris 
caiinsneeistelichansiaaess relict 


*An article ally translated 
veyor” (London), which appeared | 
for July 28, 1911. 

Paris, France, 

Translator’s Note/-There is a sli+ 
cal error nee as the sum of thes 
for 1908 should be 18,236 francs. Th: 
400 francs does not, however, seriou 
argument. 


sq. yd. per 
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d mainte- 
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1908. We 
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ee iment in the autumn, so that the 
frst TiS et cgin the winter season with its 
road ap te intact. The result was so striking 
contin © Ne ring the surface was still in a 
that at ‘<cellent preservation, the tar hav- 
nate of cae rt remained on the road. It was 
ng OO the iddle of the roadway where the 
oni} 


hea, «st that the tar covering had a ten- 
— dise pear in the springtime. 
. is avenue is concerned, therefore, 
iestion is settled, and we may say 


dency ¢ 
As far 2s 


the —, the roadway is certainly doubled, 

that the he ¢ ot of tarring is more than recouped, 
go thet aie on of the period of duration, as is 

dbo - the figures given above. Moreover, the 

proved sal ings—lasting nearly two months 

ee nstituted a serious inconvenience to 

a while the interruption to traffic necessi- . 
aol tarring lasts no longer than the few days 

mguired for the tar to ary. 

uth regard to the suppression of dust, the 

result 18 marvellous. Where on sunny days we 


could never successfully cope with the dust, in 
of waterings repeated every two or three 
shing a day has proved amply suf- 
fcient since | irring was adopted, and no one com- 
plains of dust We may remark here, moreover, 
that in this avenue, where the daily traffic in- 
eludes some 10,000 motor cars, frequent waterings 
became almost impossible, so that in the evening, 
when the motors returned from their outing, the 
clouds of dust raised behind the vehicles spoilt 
all pleasure for the foot passengers, and com- 
pletely ruined the hats and dresses of the ladies. 
Before tarring was adopted it was impossible to 
maintain this road in a serviceable condition. 
since tarring has been adopted, the same road has 
excited the admiration not only of those who use 
it, but also of engineers from all countries. 

But because tarring has produced from every 
point of view, good results in the Avenue du Bois 
je Boulogne, must we therefore conclude that it 
will yield the same good results on all macadam- 
ier roads? It would be rash to assert this, for on 
this road, well exposed to the air and the sun, the 
traffic is exclusively a traffic de luxe, very 
crowded, yet not of a heavy character, the big, 
heavy vehicle being forbidden there. 

It is evident that the selection of the roads to 
be tarred is an important factor in estimating 
the economic results, and it is a question not only 
of knowing when and how we must use tar, but 
also which are the roads that may be tarred with 
success; and this may enable us to account for 
the misunderstanding between the engineers of 
town streets and the engineers of country roads 
at the Brussels Congress. 

The former, considering that town traffic tends 
to become more and more crowded and heavy, 
boldly advocated the suppression of macadamized 
roads, and their replacement in every case by 
roads paved with stone, wood or asphalt. When 
they invited the Congress to condemn macadam 
in towns, the engineers of country roads—Eng- 
lish, American, Belgian, French, etc.—protested as 
one man, insisting on the good results obtained 
by the surface tarring of macadamized roads 
which, in their opinion, might—in certain towns 
where the traffic is not very heavy—perfectly 
well replace the paved roads. 

It is evident that different kinds of traffic re- 
quire different coatings for the roadway, and the 
ll-success attributed to tarring frequently arises 
from the bad choice of the road tarred. It would 
be absurd to tar a macadamized road which, from 
the nature and frequency of the traffic, is ob- 
liged to be relaid every two years, or even every 
year. Such a road should be paved, and it is use- 
less to attempt to prolong its life by tarring. 
Tarring can only yield good, economic results on 
4 macadamized road, which, by reason of the na- 
ture and frequency of its traftic, may remain mac- 
adamized—that is to say, which only requires 


relaying every three years, or even less fre- 
quently. 


spite 
pours, one W 


Effect of Tar Upon Vegetation. 


as was on account of the good results obtained— 
4 > from the point of view of dust suppression 
nd from that of road preservation—that the 


og International Road Congress (Brussels, 

; eclared that surface tarring had finally 

a the region of practice. 

io Ss, a8 nothing is perfect in this 

to Aosta s irface tarring of roads does present 

re iiss on, niences, and appears to have an in- 

reed, sa “°t on the eyes of those who use the 

idase 2 the plants by the wayside. Is the 

the oe for the dust nuisance, then, worse. than 
Sanc. itself? 

in Teg rd to inflammation of the eyes being 
tar 


ust, we are still waiting for proofs. 


Nei 
either in ‘he Avenue du Bois de Boulogne, nor 


on the road from Paris to Versailles, which is 
tarred throughout its entire length, have any ser- 
ious complaints of this kind been preferred. I 
live in the Avenue du Bois de Boulogne myself, 
and walk or drive there every day, but I have 
never heard the least complaint on this subject. 

The towns of Cannes, Nice, Mentone and the 
Route Nationale between Cannes and Mentone 
have been tarred every year for the last eight or 
nine years, and there have been no complaints. 
Yet, if there is a district in which the eyes suffer 
from refraction of light and from dust, it is cer- 
tainly that same Cote d'Azur, where, between 
Nice and Monte Carlo, for example, there is an 
average daily circulation of 1,100 motors during 
the season. 

In order to try and prove the injurious effect 
of tar dust on the eyes, scientists have rubbed 
the eyes of rabbits and other animals with tar 
dust, and this has caused conjunctivitis. There 
is absolutely nothing astonishing in that. Every- 
body knows that tar is not a remedy for the eyes, 
and that conjunctivitis may be produced by dust 
that is free from tar. Those laboratory experi- 
ments have, therefore—as is admitted by the ex- 
perimenters themselves—no practical bearing on 
road tarring. 

With regard to the pernicious effect of tarring 
upon the trees and fléwers of promenades, opin- 
ions are divided into two camps: on the one side 
the horticulturists defending their plants, and 
on the other the road engineers defending the tar. 
Nevertheless, these two camps are not so much 
opposed to each other as one might think at first. 
The superintendent (conservateur) of the Bois de 
Boulogne himself, in spite of his anxiety on the 
subject of the evil influence of the tar on his 
plants, admits that he cannot do without the tar- 
ring. He has recognized the necessity of tarring 
the principal avenues of the Bois, which were be- 
coming impossible resorts for pedestrians and 
horse-riders since the introduction of motor cars. 
On the other hand, the road engineers, who do 
not see the possibility of giving up tarring at 
present, quite understand that the beauty of the 
Avenue du Bois de Boulogne and of the Bois de 
Boulogne itself consists precisely in the vegeta- 
tion, in those magnificent trees which line the 
avenues, and which it is absolutely essential to 
try and preserve. 

With regard to the roadway of the Avenue du 
Bois, indeed, a coating of greater resistance than 
macadam—wood paving, for instance—would de- 
prive it of its rural character, and if it were once 
thought necessary to abandon macadam, it would 
appear to be impossible to maintain this roadway 
in a practicable condition without tarring. This 
avenue, which before tarring was “a skimmer be- 
tween two successive relayings,” is now the ad- 
miration not only of those who habitually use it, 
but also of engineers from every country. With 
the tarring, moreover, a yearly saving of about 
15,000 fr. is effected. 

Monsieur Griffon, as a true plant-doctor, said in 
his communication to the Academy, Dec. 5, 1910, 
that we must distinguish between two different 
causes of injury to plants—(1) tar vapors or 
fumes, and (2) tar-laden dust. 


With regard ,to the vapors, it has been 
known for a long time past that the fumes 
given off by hot tar kill the cellules of vegetable 
tissues under laboratory experimental conditions. 
But rash would be the expert who should draw a 
conclusion from these laboratory data only. 

The border plants are not in an enclosed space; 
the tar, being spread in a thin layer, cools rapidly 
and the fumes which it gives off are diluted by 
an enormous volume of air. 

Moreover, the tarring operations which I have 
followed at Paris in different thoroughfares prove 
that owes the period of spreading and after- 
wards, until the circulation of vehicles has taken 
place, the action of the tar has really been of no 
account whatever—non-existent (nulle). 

With regard to tar-laden dust,-I have ascer- 
tained that this dust when spread on leaves of 
certain plants of very aqueous and delicate tis- 
sues (begonias, pelargoniums, saxifrages) pro- 
duces burns, while with ordinary road dust no 
injurious action has declared itself. On the other 
hand, under the same conditions, numerous orna- 
mental herbaceous species, plants of high culture, 
trees and shrubs, have presented no symptom of 
disease. 

My experiments explaining the withering of 
certain plants could not therefore, account for 
the darkening of the leaves of chestnut trees and 
other trees in certain thoroughfares. We know 
that the age of the trees, their individual condi- 
tion, and, above all, the special conditions under 
which the roots live in urban centers—all these 
factors, as has been clearly demonstrated by Mon- 
sieur Mangin, play a most important part. 

If I add to all the foregoing that have seen 
quite lately, in places quite remote from tar, 
leaves presenting exactly the same burn stains 
as I had attributed last year to tarry dust, and 
that my personal investigations made at Paris, 
in the suburbs, in England, and in the South of 
France are, so to speak, entirely favorable to 
bondnny and that even in the Avenue du Bois 
many herbaceous or woody species are uninjured, 
it will be acknowl ed that it would be ver 


unjust to throw the blame on a Ee whic 
offers real advantages from the po 


nt of view of 
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dust diminution and proper maintenance of roads 
In special cases this process may, of course, 
have some disadvantages; but, before prescrib 
ing it, experiments should be made under prac 


tical conditions. 


Nowhere abroad [outside France] have similar 
complaints made themselves heard. It is note 
worthy that in England—where surface tarring 
has greatly increased, 1,866 miles of road were 
tarred in 1908, and 9,330 miles in 1910)—a tech- 
nical paper, “The Surveyor,” invited informa- 
tion on the subject from engineers, and received 
no serious complaint from the point of view of 
the disastrous effect of tar on the 
on plants. 

In like manner, a German paper, “Der Stras- 
senbau,” instituted a similar inquiry, with the 
same negative results. 

Nor have there been any complaints in Belgium 
where tarring has finally entered the region of 
practice; and it is a curious circumstance that 
in the South of France, at Nice and Mentone, 


eyes and 


where, thanks to the Anti-Dust League, the funds 
of the association are doubled by the State for 
the tarring of the national roads (50,000 fr. are 


spent annually on tarring)—no one complains of 
the tarring. The owners of the pretty villas 
whose gardens border on the roads are the best 


subscribers to our league, and the Eastern So 
ciety of Horticulturists at Cannes has formally 
notified me that it has received no complaint on 


the subject of the 
vegetation. 
These statements, which appear to be contra- 


injurious effect of tar on 


dictory, are not so in reality, since it is a ques 
tion of plants of essentially different kinds In 
fact, the plants of the South have a much higher 


power of resistance than those of our districts 
and this would be a good reason for trying to 
change the kinds along the tarred roads of th« 
Bois du Boulogne. On the other hand, the great 


country roads abroad, and even those in Franee, 
cannot be compared, from the point of view of 
aeration, situation and traffic, with the Avene 
and the various vistas of the Bois du Boulogne 
with which we are here specially concerned 

In order to be able to elucidate the problem 


it would be necessary to make experiments which 
should be very exact, and which should be carried 
out under identical conditions of exposure, and 
of traffic on tarred roads and on roads not tarred 
To-this end the Prefect of the Seine has ap- 
pointed a commission to examine the question 
and to seek, if there is occasion to do so, the 
means of guarding against that drawback [of 
injury to vegetation caused by road tarring] 
This commission, of which I have the honor to 
be a member, is composed of several members 
of the institute [Government departmental heads 
and others, including engineers, horticulturalists, 
a chemist and vegetable pathologist—-Ed. Eng 
News] and several engineers and horticulturists 
of the town of Paris. 

This commission will plant clumps, composed 
of different plants, along the Avenue du Bois, 
which is tarred, and on untarred thoroughfares 
presenting about the same conditions of exposure 
and traffic. At the same time exact laborators 
researches will be made on the subject of the 
spots or stains that have been noticed on leaves 
of trees. » 

It is to be hoped that as a result of these ex- 
periments more precise data will be obtained as 
to the effect on plants of the tar now used. What 
may be affirmed at present is that the tar has a 
certain effect on vegetation; it is to be added, 
therefore, to the numerous causes of tree-decay 
already existing in towns (gas, electricity, want 
of air, reflections from walls and pavements, 
and so forth). 

In the meantime researches are being made 
with a view to eliminate from coal tar any sub- 
stances that might be injurious to plants, and 
Monsieur Lassailly has already succeeded in de- 
termining a formula of composition approximat- 
ing more nearly to that of a tar entirely innoc- 
uous to plants than to that of coal tar. We have 
still to learn if this new tar is as efficacious 
from the road point of view, and if its net cost 
is such as to bring it within practical reach. 


General Considerations. 


Here, then, in effect, is the present position 
of the question. There is no cause for immediate 
alarm, and it must be hoped that road tarring, 
which at present is solving in a practical fash- 
fon the problem of the adaptation of roads to 
automobiling, will not present any such disad- 
vantages as shall necessitate its abandonment. 
If, however, it were as deserving of condemna- 
tion as is alleged, it seems to me that, on the 
one hand, ornamental! plants of a higher resist- 
ing power might be used along the roads, and, on 




























































































































































286 


ENGINEERING NEWS. 


Vol 


—_—_—_—— SS Re.  _»,«§«C:___—_—X«X—_—_—_—_—_—_—_S— 


the other hand, that injurious substances might 
be eliminated from the tar. 

The important matter for the moment is to 
try and suppress tarry dust. It is a serious mis- 
take to believe that a dustless road will be ob- 
tained merely by having it tarred. Tarring 
does, indeed suppress almost entirely the dust 
arising from the wear and tear of the roadway, 
but it affords no protection against the im- 
ported dust brought thither by the wind or by 
the traffic. It is this latter which must be 
strenuously combated by waterings more or less 
frequent according to the weather and the in- 
tensity of the traffic. 

We have suggested that in Paris a trial should 
be made of mixing with the water used on tarred 
roads some oils soluble in water—such as “West- 
rumite”’—for I am still convinced that a mixed 
fluid of this kind will lay the dust better than 
water alone will do. By completely suppressing 
the dust on tarred roads every subject of com- 
plaint in relation to the injurious effect of tarry 
dust on vegetation will be avoided, while await- 
ing the final solution of this question. 

To sum up, it may be affirmed that the surface 
tarring of macadamized roads, well carried out, 
and on roadways which from their nature and 
the intensity of the traffic can remain macadam- 
ized, is not only the best remedy against dust 
from the hygienic point of view, but also from 
the economic point of view, since in this Avenue 
du Bois de Boulogne in Paris it realizes an 
annual saving of 15,000 fr. If the proximity of 
vegetation must—though I do not think it must— 
forbid the extension of this process to thorough- 
fares bordered with trees and delicate flowers, 
there remain to be tarred enough roads,that have 
neither flowers nor trees, or that are bordered 
with ornamental plants of a hardier kind. 

We must hope, therefore, that France, the 
cradle of surface tarring, will not allow itself to 
be too far surpassed by other countries, such as 
England, for instance, which in 1910 tarred more 
than 15,000 km. (9,330 miles) of roads, repre- 
senting the fine total area of 80,000,000 sq. ms. 
(95,682,400 sq. yds.). 


The Operation of the Milwaukee Incinerator ; 


A Study in Efficiency Engineering. 

Since the refuse incinerator of the city of Mil- 
waukee (Eng. News, July 21, 1910) was put in 
service on May 12, 1910, its operation and prob- 
lems have been studied by the Milwaukee Bureau 
of Economy and Efficiency. This work of the 
Bureau is outlined in a report recently submitted 
to the Commissioner of Public Works and the 
Finance Committee of the Common Council, and 
from that report the following information has 
been selected as being most valuable and inter- 
esting. There has been hearty cooperation be- 
tween the Bureau and the various public-works 
officials and, as a result, savings of $16,200 per 
year have been made already and the possibility 
of $47,800 more has been pointed out. 

It will be recalled that this incinerator is a 
four-unit plant of the Heenan and Froude (Brit- 
ish) type, having a total capacity of 300 tons 
per day. There are two main floors and a base- 
ment, the upper floor being used for storage and 
charging, the main floor for furnaces, boilers, 
ete., and the basement for handling the final 
clinker. All sorts of refuse is handled, the gar- 
bage being delivered separate from ashes and 
rubbish. As the plant is being run primarily to 
dispose of the garbage, only enough ashes and 
rubbish are delivered at the incinerator to yield 
a proper mixture for easy combustion. 

Prior to January, 1911, garbage was collected 
by the Department of Health, and ashes and 
rubbish by the Department of Public Works. By 
suggestion of the Bureau of Economy and Ef- 
ficiency, the collection of all classes of refuse has 
been taken over by the Department of Public 
Works, with savings in cost of collecting and 
burning. The garbage is now collected on five 
days instead of six, except in summer, the aver- 
age load per collection being: increased. This 
saving amounts to $8,550 per year. There is also 
a chance for shutting down one or two furnaces 
at the incinerator on non-delivering days for 
cleaning and opportunity to better clean up the 
refuse bins. 

At first a mixture of 50% garbage with 50% 
ashes and rubbish was fired, but it was found 


possible to push the percentage of garbage to 
63.5. Present practice aims to fire a mixture 
containing 60% garbage—the records showing 
57+% since Jan. 21, 1911. The annual saving 
by this change, due to reducing the total ma- 
terial fired and the number of furnace shifts, is 
estimated at $4,298. The Superintendent, Mr. 
S. A. Greeley, Jun. Am. Soc. C. E., has initiated 
the practice of picking out bottles, cans, paper, 
etc., which has yielded income at the minimum 
rate of $400 per year, without added labor, or 
interfering with the efficiency of floormen, or dan- 
ger to health. 

A thorough engineering study of the plant was 
made by Messrs. L. E. Reber, M. Am. Soc. C. E., 


and E. B. Norris, of the University of Wisconsin.- 


As a result, it was recommended that only one 
floorman (refuse handler) should be allowed to 
a furnace during the day, with extra laborers on 
the afternoon and night shifts. This recommen- 
dation hAs already been put into effect, reducing 
the number of floormen from 16 to 13 per day— 
with the present average of 2%4 furnaces operated 
per day. With all three furnaces in daily opera- 
tion the labor required would be 14 instead of 
18 floormen. This has given a reduction of $1,872 
in annual expense. It was also recommended that 
five firemen should be allowed to two furnaces, 
the odd man working alternatel, on each fur- 
nace. This would reduce the number of firemen. 

A new type of rubbish wagon box was recom- 
mended, to enable a reduction of the cranemen’s 
helpers from three to two per day. 

The Superintendent of the incinerator, it is 
proposed, should transfer his headquarters to the 
City Engineer’s office, where he may make his 
technical knowledge of waste disposals of greater 
service to the city. 

The most important recommendation, however, 
relates to the utilization of the steam generated 
in the incinerator boilers. With a mixture of 60% 
garbage, a minimum of 13,500 lbs. of steam per 
hour is available and this is entered in the list of 
possible revenue producers at the cost of steam 
produced with coal—4 cts. per 100 Ibs. delivered 
to turbines or engines. The annual net profit 
would be $36,576. 

It is proposed to install a crusher and sell the 
clinker from the refuse furnaces as aggregate for 
concrete, a price of 75 cts. per cu. yd. being pos- 
sible. This would bring in $7,020 per-year. The 
combustion-chamber dust has been analyzed and 
found well adapted for use as an asphalt filler. 
By using the empty refuse teams to haul the 
dust to the asphalt plants, to reduce the cost of 
delivery, an annual income of $1,147 is expected. 

The Bureau of Economy and Efficiency has 
studied the costs of operation for the three months 
ending March 31, 1911, and has established com- 
parative figures known as “theoretical” and 
“standard” shown in the accompanying table. 
The former are based on evident conditions of 
operation identical with those from which the 
actual costs are figured and the difference ex- 
isting shows additional labor or charging truly 
indirect expense as direct. The standard costs 
are based on minimum use of furnaces with 
maximum charges of 60% garbage mixture 
operated by minimum possible ¢rew. These last 


TOTAL COST PER TON OF GARBAGE FOR THREE MONTHS ENDED MARCH 3! 


Direct 
furnace 
labor. 


$1.435 
1.351 
-9152 


Plant 
expense. 


$0.0216 
-0216 
-0172 

$0.0218 
-0218 
-0172 

$0.02 
-02 
9172 


Indirect 
labor. 


$0.5237 
-539 
-367 

$0.5120 
-465 
-367 

$0.4979 
-50 
-367 


1911. 

JANUARY. 
Actual 
Theoretical 
Standard |. .<6.5« 

FEBRUARY. 
Actual 
Theoretical 
Standard 

MARCH, 
Actual 
Theoretical 
Standard 


$1.2960 
1.25 


TOTAL COST PER TON OF TOTAL REFUSE FOR THREE MONTHS ENDED MAR('|! 


JANUARY. 


Actual 
Theoretical 
Standard 
FEBRUARY. 
Actual 
Theoretical 


$0.2754 
-284 
-2201 

$0.2981 
-271 
-2201 

$0.2790 


-280 
-2201 


$0.0114 
-0114 
-0103 


$0.0127 
-0127 
0103 


$0.0111 
-O111 
-0103 


$0.7546 
-710 


Theoretical 
Standard 


figures represent minimum 
operating the plant solely to 
(as distinguished from possi! 
tion). To establish such true 
sidered necessary to include . 
pairs, maintenance, replacer, 
insurance, rental, taxes, etc., 
computed for a private conce; 
they. have actually been ass: 
For instance, there is no ins 
on the boilers, and the figu: 
charges on full value of origi: 
ings and machinery less found. 
depreciation; employers’ liabili: 
covered. The local taxes are 
and there is no rental, but a ¢} 
annum on land and plant, plus 
computed. Having done this, 
bonds and state taxes, which 
are not entered here. 

Estimates of depreciation wer, 
perience with other machinery 
allowance was made for scrap \. 
parts would not only have no 
would entail expense in remoy, 
piling, concrete, steel in concret 
gineer’s fees and superstructur 
of 50 years; hoppers and parts 
ject to wear have been allotted :\ 
naces have 20 years; boilers, tings, piping 
forced-draft plant, charging devices cranes. en. 
gines and generators have 15 years 
tools and instruments have only fiy. 
approximate composite life is 2( 
rate is 5%. 


Value but 
Excavation 
nimney, ep. 
Elven a life 
iildings sub. 


years; fur- 


linker cars 
ears. Th 


years and the 
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Advice Regarding Construction Camps is give; 
in the July Bulletin of the Connecticut sta 
Board of Health (Joseph H. Townsend, M. Dp 
Secy., Hartford, Conn.) as follows 


During the summer and fall there are lJocat 
at various places throughout the stat: 
of camps occupied by laborers who ar: 
in construction work on railroads, state high- 
ways, water reservoirs or other public works 
Unless these are conducted in a thoroughly sani- 
tary manner, they may be a menace not only to 
the health of the individuals occupying them, but 
also to the inhabitants of the towns in whic 
they are located, and it is one of the duties of 
the local health officer to see that they are main 
tained with a proper regard to hygiene and sani- 
tation in every particular. Section 4699 of the 
General Statutes provides that every agent of a 
firm or corporation, and every person who shall 
maintain or have charge of any structure used 
as a boarding-house or place of abode for labor- 
ers employed by them, shall within 72 hours after 
such structure has been occupied for such pur- 
pose, notify the health officer of the town in 
which such structure is located. Such healt! 
officer must then within five days inspect the 
premises and may make such orders as he deems 
necessary, or may forbid the use of the camp 
altogether. 

Particular attention should be given to those 
camps which are so located as to be liable t 
pollute any public water-supply. If there is dan- 

er of this and another location is not practica- 

le, all excreta from the occupants of the camp 
should be deposited in water-tight pails or other 
receptacles and daily carried off the watershed 
Where the water supply of a neighboring town 
not in the jurisdiction of the health officer where 
the camp is located, is threatened, then the 
health officer should notify the health officer of 
the town or city using the water. This is ver) 
important at this time of the year when typhoid 
fever may be prevalent and when we are fearing 
an importation of cholera from abroad 


a numbe 
engaged 


1911 


Interest 
rental 
taxes. 


Mainte- 
nance. 


$0.1400 
-1400 
-1110 
$0.1411 
-1411 
-1110 
$0.1281 
-128i 
-1110 


Insur- 
ance. 


$0.0271 
-0271 
-0215 
$0.0273 
-0273 
-0215 
$0.0248 
-0248 
-0215 


Depr: 
ciation 


$0.3829 
.3829 
.3033 


$0.385¢ 
.3856 
.3033 


$0.5000 $0.3502 2.8118 
3502 2.71 

33st 303 ; 2.1683 

31, 1911 


Total 


3,0769 
$0.5466 30082 
r 2.1683 
$2.8774 
2.7534 


$0.5506 
3 2.1683 


$1.6179 
1.5819 
1.3019 


$0.0736 
-0736 
-0666 
$0.0823 
-0823 
-0666 
$0.0717 


0717 
-0666 


$0.0142 
-0142 
-0129 

$0.0159 
-0159 
-0129 » 

$0.0138 


-0138 
-0129 


$0.2874 
-2874 
-2600 


$0.3213 
-3213 


$0.2012 
.2013 
.182( 


$1.6783 
1.6062 
1.3010 


$1.5781 
1.5549 
1.3010 
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53,0769 
3.0082 
2.1683 


po. 8774 
2.7534 
2.1683 


52.8170 
2.7731 
2.1683 

_ 1911 


6179 
i 5819 
1.3019 


$1.6783 
1.6062 
1.3010 


$1.5781 
1.5549 
1.3010 
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arveys for the Puebla & Pacific 
R. R. of Mexico. 
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Fig. 1. Sketch Map Showing Location of the 
Proposed Puebla & Pacific R. R., Mexico. 


Puebla, some 180 miles to the north. Detailed 
reconnoissances showed the country to be rich 
‘n agricultural produce such as tropical fruits, 
cotton, tobacco, and cattle; therefore, it was de- 
cided that the proper solution of the transpor- 
tation question was to construct a through stand- 
ard gage line from Puebla to the Pacific coast. 

In accordance with this plan, the Puebla & 
Pacific R. R. Co. was organized by Mr. Adams, 
‘nd a Federal concession secured, under date of 
May 26, 1910, granting a government subsidy of 
12,000 pesos per kilometer. After several routes 
tad been examined and discussed, the prelimi- 
nary surveys were started over the route via 
the town of Huehuetlan (see map, Fig. 1), with 
the author as assistant engineer in charge of 
field work. 
The elevation of the plateau, upon which is 
Stuated the city of Puebla, is 2,160 meters 
above sea level. This plateau slopes gently to 
the south, having an elevation of 2,070 at the 
bass at Kilomcter 23. At Kilometer 16, where 
the line crosses the Atoyac River, is the first 
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bridge of any magnitude. This crossing requires 
a bridge about 200 ft.. in length. 

At Kilometer 23 the problem to be solved was 
the best manner of effecting the descent to the 
Huehuetlan River at Kilometer 50, and eleva- 
tion 1820. An attempt was made to get down 
on a 2% compensated line, but this was aban- 
doned and a line was located down the Hue- 
huetlan cafion under ‘the direction of Mr. F. W. 
Blackford, M. Am. Soc. C. E., who was at thiS 
time appointed Chief Engineer. 

The line down the cafion was found to require 
a 3% compensated grade, and to be 18 kilo- 
meters shorter than the 2% abandoned line. This 
cafion, from the divide at Kilometer 23 to Hue- 
huetlan, Kilometer 50, is not, in general, crooked, 
although at some points the bends are so sharp 
that the adopted maximum curvature of 10° 
metric (equaling about a 16° U. S. curve) will 
not go around them, and short tunnels from 100 
to 300 ft. long will have to be resorted to in a 
few places. The excavation will be solid rock, 
mostly a hard limestone. 

At Kilometer 36 a waterfall 38 meters (125 ft.) 
in height is met with. The line at this point 
will develop back in the hills, doubling back 
again on the cafion, necessitating some four kilo- 
meters of heavy work. This waterfall is shown 
in Fig. 2. 

The preliminary surveys showed that the 
maximum grade elsewhere on the northern di- 
vision from Puebla to Consuelo would be 1.5%, 
compensated at the rate of 0.5% per degree of 
curvature. This cafion grade, from Kilometer 23 
to Kilometer 50 will, therefore, be operated as 
a pusher grade, thus making the maximum for 
the whole northern division a 1.5% compensated, 
a light maximum grade for Mexican roads. 

From Kilometer 50 the line follows the valley 
of the Huehuetlan River to Kilometer 68, where 
the Huehuetlan River joins the Atoyac (see map, 
Fig. 1). The Huehuetlan valley is extensively 
cultivated, great quantities of tropical fruits. 
sugar cane and corn being the principal staples. 

From Kilometer 50 to Kilometer 66 the con- 
struction will be comparatively inexpensive, but 
near Kilometer 80 the Atoyac River valley 
closes in and the river makes a series of sharp 
bends, the necks being of a hard red conglom- 
erate; these bends are too sharp to be rounded 
with the maximum curve and will have to be 
crossed by the line. The grade will be broken 
over these necks, thus avoiding the necessity of 
tunnels. As the grade of the river from Kilo- 
meter 68 to Kilometer 112 is about 0.6%, this 
would permit of the use of about a 0.8% 
compensated gradient; but as this distance, over 
which the work is light, is only 44 kilometers, 
not much benefit would be obtained in using a 
lighter maximum grade; therefore, the maxi- 
mum of 1.5% compensated will be used where 
necessary to cheapen the construction. 

At Kilometer 112 the line leaves the Atoyac 
River and cuts across to the Mixteco River by 
way of the Piaxtla summit. The Atoyac River 
will be crossed by the line over a 150-ft. span 
bridge at Kilometer 112, at elevation 1015. The 
line passes the town of Tehuitzingo at Kilometer 
125, and the Piaxtla summit at Kilometer 134, 
and elevation 1180. 

From Piaxtla summit, at Kilometer 124, the line 
follows down the tortuous tafion of. Piaxtla, pass- 
ing the town of that name at Kilometer 140, the 
town of Tlasquapa at Kilometer 152, and reach- 
ing the Mixteco River at Kilometer 156. On this 
portion of the line there will be some 8 to 10 
stream crossings, of about 80-ft. spans, and 10 
to 14 ft. above the stream bed. The bridge 
across the Acatlan River at Kilometer 165 will 
be 250 ft. in length. 

From Kilometer 112 to Kilometer 140 exten- 
sive tracts are devoted to corn growing and cat- 
tle raising, especially in the vicinity of Kilo- 
meter 135 the Piaxtla plains of from 15,000 to 
20,000 acres in extent are very fertile, giving 
excellent returns. Down the Piaxtla cafion sugar 
cane is grown, the primitive mills making crude 
sugar for export. Again from Kilometer 156 to 
Kilometer 170 the valley on both sides of the 
river is under corn cultivation, and on the sandy 
flats along the river’s edge watermelons are 
grown in large quantities; the town of Tecomat- 
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lan owes its existence mainly to the watermelon 
trade. 

On account of the recent political disturbances 
in the republic the work of the surveys was 
stopped temporarily at Kilometer 170 on Feb. 1, 
1911. From the results of these surveys, pre- 
liminary only having been run, an estimated cost 
of $9,350,000 (Mexican currency) was made for 
the line up to Kilometer 170, being an average 
of $55,000 per kilometer ($44,000 U. 8S. per mile), 
exclusive of the Puebla terminal facilities. 
Based upon the total expenditures of the field 
force the average cost of the preliminary sur- 
veys per kilometer was $40 Mexican currency 
($32 U. S. per mile). 

The work was through a country entirely un 
known to any but the indigenous tribes which 


have made their homes here for centuries 
Even the roughest class of maps with any pre- 
tense to the drainage systems were not obtain- 
able. Supplies were packed on muleback as far 


as three days’ trailing. Native peon labor was 





Fig. 2. Waterfall at Kilometer 36, Proposed Puebla 
& Pacific R. R. 


relied upon for the lower ranks, and these men 
earned from 50 cts. to $1.25 Mexican currency 
per day. These Indians seemed to be very will- 
ing workers but slow. The amount of line run 
per day was from 2 to 5 miles. 

From where the preliminary surveys were 
stopped, at Kilometer 170, the line will follow 
up the Mixteco River and its tributaries to the 
Consuelo coal mines, at about Kilometer 280, and 
elevation 2100. The construction will not be 


cheap, but no great difficulties will be en- 
countered. 


The heaviest work on the entire line will be at 
Copala summit at about Kilometer 360, elevation 
1800, where the line, after passing the summit 
by a 2,200-ft. tunnel, starts the vertical descent 
of 1,100 meters (3,600 ft.) to the Putla valley. 
This descent will be all pure development work 
of an expensive type, as the country is pre- 
cipitous, and the mountains fall off to the ele- 
vation of 700 meters in about 5 miles. The line 
will lay in the Putla valley to the point where 
it joins the Atolloquilla valley, and thence fol- 
lowing down the Rio Verde valley to the Pacific 
coast at the Laguna Chicahua, at about Kilo- 
meter 580. 

The Putla valley, and in fact the whole coun- 
try from Putla to the Pacific is one of the rich- 
est agricultural regions in the republic; cotton, 
tobacco, tropical fruits of all kinds, sugar cane, 
and valuable hard woods of many classes, are in 
abundance. With even the crude and primitive 
means employed by these natives the cotton crop 
returns them ten for one, money value, per 
year; for these low lands are exceptionally fer- 
tile, with water in plenty. The Laguna Chi- 
cahua, the Pacific terminus of the road, is land- 
locked, thus furnishing an excellently protected 
natural harbor. 
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Reinforcing the Pecos Viaduct, Built Twenty 
- . Years Ago. 

The noted Pecos Viaduct of the Galveston, 
Harrisburg & San Antonio Ry. (owned by the 
“Southern Pacific Co.) was built in 1891. A full 
description with views and drawings was given 
in Engineering News of Jan. 5, 1893, p. 2; a pen 
sketch of the structure during erection is repro- 
duced herewith as Fig. 1, from our issue of Feb. 
6, 1892. The viaduct was reinforced in 1910, be- 
cause locomotives and cars had become too 


mm 


v os 
PPS ah 


FIG. 1. SKETCH OF. PECOS RIVER VIADUCT DURING CONSTRUCTION. 
(Reproduced from Engineering News of Feb. 6, 


heavy and for some years past the traffic. over 
the line has been handicapped by the. fact that 
the old viaduct limited the size of engine which 
could be used. It was desired to bring the ca- 
pacity of the structure up to the standard load- 
ing of the Southern Pacific Co., about equivalent 
to Cooper’s E-55. This proved to be possible 
without sacrificing much of the old work. 

Mr. W. H. Alderson recently described the re- 
inforcement operations before the Western So- 
ciety of Engineers (see “Journal” of the society 
for April, 1911, pp. 334-350). We quote below 
the larger part of his paper. 

The Pecos Viaduct as built was 2,180 ft. long 
between abutments, and comprised 43 simple 
spans 35 to 65 ft. long, and a three-span pin- 
connected cantilever structure of 185-ft. channel 
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None of these figures were changed in the re- 
construction except that the length between 
abutments was reduced to 1,516 ft. 3 ins. by tak- 
ing out 19 girder spans and 18 towers of the low 
viaduct portion and replacing by earth fill, the 
earth fill thus being carried to about 55-ft. 
depth. All these spans were 35 ft. long (equal 
tower and intermediate spans), whereas the 
larger part of the present structure has 65-ft. 
(lattice girder) intermediate spans alternating 
with the 35-ft. tower spans. 

An interesting peculiarity of the design of the 
old structure is that the 
eight columns of the 
two towers under the 
cantilevers were made of 
two built-up channels 
laced together, whereas 
all other columns were 
made of four 6-in. Z- 
bars. Almost as interest- 
ing is the fact that all 
the material was 


wrought-iron except the . 


Z-bars, which were steel. 
The year 1891 was very 
late for wrought-iron 
construction. 

The total weight of 
metal in the old structure 
was 1,820 tons (cost not 
stated). It was erected 
in 87 working days. The 
reinforcing, it may be 
noted, required about 
1,100 tons of new steel, 
costing about $120 per ton or 6 cts. per Ib. erected. 

The designed loading of the old structure was 
5,000 Ibs. per lin. ft. with a concentration of 
30,000 Ibs. In recent years the heaviest engine 
allowed to operate over it was a Mogul with 
140,000 Ibs. on drivers. At all times trains had 
been required to come to a full stop before cross- 
ing and to run slowly while crossing (10 mi. per 
hr.); this, with careful inspection and mainte- 
nance work, had preserved the viaduct in excel- 
lent condition. 

Quoting Mr. Alderson’s paper, the methods of 
reinforcing and the reasons for choosing these 
methods are as follows: s 

It was necessary that the work should be done 


under traffic, and several schemes were consid- 
ered for reinforcement. 


1892, p. 125.) 
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metal to be added, a large num 
to be cut out; and new holes ¢,. 
these reasons it was decided to ; 
cantilever trusses and new 35-ft 
jacent to the anchor arms. 

The 65-ft. lattice girders wer: 
a very small amount of reinfo: 
for strengthening the details a: 
top chord for transverse stresses. 
which would allew of doing this 
terfering with traffic or wea) 
while reinforcing them. 

New center girders for all o: 
were then considered. This 
ably more metal than for rej 
spans, but did not involve the « 
ing the 36-ft. spans. 

ADOPTED PLAN.—It was «: 
able to have three girders for a 
and cantilever trusses, and tw 
65-ft. lattice-girder spams, so i: 
put in a center line of girders a 
whole length of the structure, 
65-ft. spans could be easily reir 
logical way to carry the load fr: 
ders to the columns was found | 
transverse girders at the tops 
that plan was adopted. These : 
were made double, each half b: 
face of the columns, with a di 
the center connecting the two 

While the existing bracing 
amount, the time and expens: 
clear the center trusses and ¢i 
making connections, rendered 
able, so new lateral bracing f 
decided upon. New cross-fram: 
tween the center and outside gir 
tilever trusses the new sway bri: 
rods, except at the inclined posts a‘ | 
anchor and cantilever arms, whi 
made of rigid members. The : 
and were threaded on the ends, | 
ing on lug angles riveted to the faces of the posts 
of the old trusses. This permitted th: 
to be put in place and tightened up before the of 
ones were removed. The posts on 
truss were slipped in between the rods, but not 
connected to them, so that the center and outside 
trusses could deflect independent! 

The center 35 and 45-ft. girders were made the 
same depths as the old outside For the 
65-ft. lattice spans new center plate-girders were 
used, which were the same depth as the old spans 
and were reduced to 4 ft. at the ends in order t 
be the same depth as the adjacent 35-ft. spans 
The new cantilever and suspended-span trusses 
had the same outlines as the old t: 
made riveted instead of pin-connected 

The new center girders and tr 
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FIG. 2. OUTLINE ELEVATION OF PECOS VIADUCT AS REINFORCED. 


span and 85%-ft. anchor spans, all resting on 
steel towers 35 ft. long. The deck was single- 
track, and all girders and trusses were spaced 
10 ft. apart. At the three highest towers the 
steelwork is 269 ft. 5 ins. high from top of piers 
to base of rail, and rests on tall stone piers 
which rise to 51 ft. 5 ins. above low-water level, 
making whe total height from low-water to rail 
320 ft. 10% insg) The two towers carrying the 
cantilevers are 240 ft. 10% ins. high from base 
to cap, and the trusses here are 28 ft. 6% ins. 
deep; the third tower is 264 ft. 4% ins. high from 
cap to base, carrying the 48-in. tower girders. 


PRELIMINARY PLANS.—For the 35-ft. girder 
spans it was first proposed to put in falsework 
for about three spans from either abutment, re- 
moving these spans to either bank and there add- 
ing the necessary reinforcing steel, after which 
these spans could be substituted between trains 
for three other spans, the spans taken out rein- 
forced and substituted for three more, and so on 
until all spans were reinforced, the last three 
being placed in the panels where the falsework 
was used. But when the 35-ft. spans at the ends 
of the anchor arms were considered, it was found 
impossible to get them out on account of the de- 
tails at the ends of the anchor arms. The canti- 
lever trusses required a very large amount of 
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ou the same, and the outstanding the drillers and riveters, which consisted of a amount of reinforeing steel added was about 
notched el s was cut off. The section was longitudinal timber against the inclined legs of 2,200,000 lbs. 
eg of the e ‘ting on an angle riveted to the the tower. Across these, at the ends, were short As a whole, the entire work was very satisfac- 
made UP - pars with its outstanding leg in timbers transverse to the bridge and against the tory. Plans for reinforcement were prepared by 
fange of ae 1s the Z-bar web. Batten plates face of the bents. At the intersection, diagonal the writer under the direction of Mr. John D 
the same ” ecting the reinforcing angles to planks were laid, forming a small platform Isaacs, Consulting Engineer of the Harriman 
were used e ns. These plates were made long around the column. This scaffolding was raised, Lines. Mr. D. K. Colburn, Bridge Engineer of 
stiffen the CO" on ‘rivets and were placed 4 ft. when necessary, by the derrick car used for plac- the Galveston, Harrisburg & San Antonio Ry., had 
enough for ing the steel. — supervision of the erection. 
, transve’ ¢ girders at the tops of the bents The general procedure in reinforcing a column We may add that the original viaduct was 
ti ingles riveted to the outstanding was to have a drilling gang at each column on aise built by the Phoon Bridge C 

had connec y 1e oenix ridge Co. 
h f the Z-bars. Shelf angles were pro- one side of a tower, which worked downward for 
eo wel te the erection of these girders. | about one-third of the height of the high towers. a 
i ' bents 12 to 17, supportin The scaffolding was then raised to the top of the : : : 

when cae rasliall were euntbuvedy, 3 wen tower and riveting was done for the upper third; The Wicked, Inconsiderate and Destructive 
the cantly’ och metal would have to be added then the middle and lower thirds were finished in Road User.* 
found that 80 ui ible t inf th the same way. By having several sets of scaf- ee ser. 
rw pecially a ES. By ARTHUR GLADWELL.+ 


These columns were found to be of sufficient sec- 
tion to carry the load on the outside trusses, so it 


was decided to add a new center column to these 
pent. The new center columns were made of 
two plates and four angles, or of two built chan- 
no} sections. They were built in halves in the 
shops, and the lacing and batten plates were riv- 


field. This made it unnecessary to 
old bracing, except the longitudi- 
he center line of the bridge. The 


eted on in t! 
cut any of t 
nal struts o! 


pents had a vertical strut on the center line of 
the bridge for about half their height, and the old 
strut was inclosed by the new center columns. 
These new center columns were braced laterally 


by being connected to the old horizontal struts, 
put not to the diagonals. The two center columns 
ina tower are braced longitudinally by a system 
similar to that of the outside inclined posts. 

It was found that the columns in bents 11 and 
1s would have to be reinforced even if new center 
columns were added, so it was decided not to use 
them in these bents. However, the old center 
vertical strut was éxtended up the full height of 
the bent and connected to the center columns of 
the opposite bents by a system of longitudinal 
bracing. 

The tops of the new center columns at the ends 
of the anchor arms have a short length of stub 
column made to telescope into the main-column 
section, the holes for connecting the top section 
being drilled in the field. This allowed a vertical 
adjustment of the links at the ends of the anchor 
At the ends of the old anchor arms there 
was a short link pin connected to both the truss 
and the column. A similar detail was used on the 
new truss. These links were made in halves so 
that the pin could be set in the end of the truss 
and the halves of the link slipped over it, as there 
was not room enough to drive the pin through 
both link and truss. 

NEW PIERS.—For supporting the center col- 
umn, an A-frame or truss carrying the load to 
the existing piers was considered, but it was 
found impracticable to get a bearing on the old 
piers, not on account of the piers being too small, 
but on account of their being placed diagonally 
to the center line of the bridge. For this reason 
new center piers were decided on. 

The new piers are similar in shape and size to 
the old ones and, like them, were made diagonal 
to the center line of the bridge. Their tops are 
2 ft. below the tops of the old piers, which was 
done to allow the base of the new column to 
clear the old bottom strut of the bent. This base 
was made in halves, like the rest of the column, 
the two halves being connected by field rivets 
through the outstanding legs of the vertical 
angles on the wing plates. 

ERECTION.—In carrying out this work in the 
field it was desired that unnecessary chances 
were not to be taken in order to hasten the work; 
at the same time it was also desired not to delay 
trafic unnecessarily, and in order that the con- 
‘ractor for erection should be fully familiar with 
train movements, the railroad company stationed 
a4 telegraph operator at the bridge site. 

The material as received from the shops was 
sorted out and stored near the east end of the 
bridge, some temporary side-tracks having been 
put in for this purpose. The contractor set up an 
air compressor with a 4-in. pipe leading half way 
across the bridge, but reduced it to a 3-in., and 
later to a 2-in. pipe. At the center of each tower 
& 2-in. pipe led vertically downward from this 
main, and Ts were put in at each panel point in 
the tower, from which a hose connection was 






made to the riveters and drills. A derrick car 
was made 'y mounting an engine and an ordin- 
ary boom on a flat car, the boom having a reach 
of 40 ft. fr the front of the car and a capacity 
of ten tons 

COLUMN ' EINFORCING.—The material for re- 
inforcing tn. Z-bar columns was first distributed 
‘0 proper bents and clamped in position. Drilling 
was Starte’ at the tops of the bents and pro- 
Bressed do: 


ward. A scaffolding was used for 


folding it was possible to carry on reinforcing of 
several of the towers at once, drilling and rivet- 
ing. gangs being shifted from tower to tower as 
necesyery. The material for center columns and 
transverse girders was lowered over the side by 
the derrick car; in the case of low towers, it was 
laid on the ground until a line could be dropped 
through the deck of the-structure; the material 
was then carried up into its final position. In the 
case of high towers the material was held by one 
line until another could be dropped through the 
deck, when the material was picked up and 
hoisted in position as was done for the lower 
towers. 

SETTING NEW GIRDERS.—For placing the 35- 
ft. girders and all of the cantilever trusses ex- 
cept the bottom chord, it was necessary to re- 
move the floor of the bridge. This was done for 
one span length at a time, and did not interfere 
with traffic over the bridge. 

The 65-ft. center girders weighed 18 tons and 
therefore could not be handled by the derrick 
car alone. By lifting one end of the girder, crib- 
bing up just beyond 
the center of the 
span, letting that end 
of the span _ drop, 
cribbing up the end, 
and then faising and 


Batten Pls 4 apart 
Le ..., 1 Pate 





cribbing up the cen- 

ter a little more, 

these spans were 

Reinforcemert for Cols Berrts tollinclusive gradually raised to 
and Cals. Berrts 18 to 26 inclusive. the height of the flat 
Fig. 3. Section of 2Z-bar car and skidded on 
Columns and Reinforce- to two cars. A gal- 

lows frame, hav- 


2. 
or ing a set of falls 


leading from each upper corner, was.built which 
could be placed on the top flanges of the old out- 
side girders. An idler flat car, with a snubbing 
post on each side, was then placed between the 
locomotive (which was placed at the disposal of 
the contractor) and the two flat cars carrying 
the 65-ft. girder. By slacking off on one line or 
the other of the falls, the girder could be swung 
from side to side. This gallows frame was set by 
a derrick car, and the derrick car then moved off 
the structure, when the locomotive and three 
flat cars were moved out into position. One end 
of the girder was picked up by the two lines from 
the gallows frame which passed around a sheave 
at the bottom of the frame and led out horizon- 
tally to the snubbing posts on the flat-car idler. 
By pulling ahead with the locomotive, this end 
of the girder was lifted, the derrick car raising 
the other end, when the flat cars on which the 
girder was loaded were pushed out through the 
gallows frame by hand. A small wooden pedes- 
tal was built which now supported the end of the 
girder raised by the derrick car, the other end 
being held by the lines from the gallows frame. 
The derrick car then removed the ties and rails 
from the 65-ft. span and the center girder was 
lowered in position from the gallows frame and 
derrick car, the total operation taking fourteen 
men about 4% hrs. 

CENTER TRUSS.—The new cantilever trusses 
had the lower chord placed first, and the contrac- 
tor was allowed to cut only one panel length of 
the lateral bracing at a time. The chord was 
suspended from the old structure by means of 12 
x 12-in. beams. The web members were then 
placed for a few panel lengths and the upper 
chord lowered over them. As mentioned before, 
the new diagonal rods were put in place and 
tightened up before the old rods were removed 
and the new vertical posts slipped between them. 
In this way the cantilever was gradually built, 
one member at a time, the new center trusses 
being supported from the old structure. Closure 
was finally made by wedging up the new center 
trusses. 

The reinforcing material was fabricated by the 
Phoenix Bridge Co., and the erection was done by 
the Missouri Valley Bridge & Iror Co. The 





The road user is not an individual, he is an ag- 
gregation of all that is wicked and inconsiderate; 
no sooner has the careful and much-abused 
“highwayman” made or repaired a road than the 


“user” conspires with his fellows to destroy it 
None can seriously urge that the average road 
user is an ordinarily careful person. If he is the 
owner or driver of a traction engine or heavy 


motor he is careful only to do those things which 
will best and soonest ruin the work of the road 


maker, by refusing to break track on the roads 
he traverses, by overloading, by reckless driving, 
by stopping to take water at frequent intervals 


from roadside ponds, and leaving as toll all the 
clinkers and other muck he can scrape together 
on the side of the road or on the road itself, and 
in other ways to leave his trail of damage and 
dilapidation wherever he goes. He appears to 
take an especial delight in destroying the edges 
of footpaths and the verges at the sides of coun- 
try roads; but his chief joy is to come out just 
after a frost has been succeeded by a thaw, doing 
damage which costs probably a hundred pounds 
in good money to make good, while the total value 
of his load is under fifteen pounds. 

from the 


Apart serious public nuisance this 
class of traffic (as now conducted) has become, 
the economic question arises, where does the 
profit or good come in when the damage occa- 


sioned to public property so far exceeds the total 
volume of the goods transported? The law of ex- 
traordinary traffic is in serious need of amend- 
ment so long as such a condition of things ob- 
tains, and it cannot be denied that any form of 
traction capable of doing such enormous damage 
to our roads must be inherently defective in de- 
sign, and requires to be revolutionized 

If our road user is a motorist, he is sometimes, 
but not often, a careful user; but in far too 
many instances, the man who acquires a motor- 
car appears to think that “the earth, and all that 
therein is,” has been included in the purchase. He 
certainly appears to entertain an unshaken belief 
that the reversion in all the roads of the universe 
has fallen to him, as tenant in possession in per- 
petuity. It is useless to consign this class of 
person to the only appropriate place for him ow- 
ing to the impossibility which exists of storing 
petrol in those parts. There is consolation in the 
fact that he is slowly killing himself off. 

Let us be scrupulously fair. It is now con- 
tended by the motorist that he is contributing to- 
wards the upkeep of the’-roads: so he is, but at 
whose cost were the roads first made, and in pro- 
portion to user how far short in his proportion- 
ate contribution does the motorist come, and will 
ever remain? He certainly does not pay, nor is he 
ever likely to be called on to pay, anything like 
a full and fair proportion of the cost of road 
maintenance and improvement, and until he does, 
he should be satisfied with his share of the road, 
and not attempt to drive everybody else off it, as 
some do. In saying this, it must not be concluded 
that the author is hurling anathema at the whole 
body of motorists. He is simply protesting in 
perfect sincerity against the pretensions of a cer- 
tain section of motorists, whom all know, and is 
prepared to acknowledge with equal sincerity 
that others of the fraternity are not only con- 
siderate, but are essentially fair-minded men, 
who realize the difficulties of the situation, and 
who are extending the encouragement of their 
Sympathy and support to those who are working 
for the betterment of our roads. ; 

There are, of course, other road users, which 
could be enumerated. There are a few horses 
still remaining, but their decreasing numbers are 
significant of the changed conditions of road user, 
while the commercial and manurial value of road 
scrapings in country districts is steadly declining. 











*Extracts from a paper read before the annual 
meeting of the Institution of Municipal and 
Comey ainoess, England. 
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Experiments to Determine the Duty 
Water on Irrigated Lands in Idaho.* 
By DON H. BARK.t 


Although irrigation has had rapid develop- 
ment during the past decade, there are still mil- 
lions of acres of arid land without irrigation. 
Water-supply is limited, and it is the one factor 
that will determine the extent of ultimate irri- 
gated area. For this reason no phase of irriga- 
tion is at present of more importance than the 
duty of water. Different soils and crops require 
different amounts of water, and it is certain that 
a better knowledge must be obtained of the 
water requirements of these different soils and 
crops before the large projects of the future can 
be properly planned and constructed. 

A cooperative agreement for carrying on the 
present investigation was entered into between 
the State Board of Land Commissioners, through 
the State Engineer, and the Irrigation Investi- 
gations branch of the U. S. Department of Ag- 
riculture. The author has had charge of Gov- 
ernment irrigation investigations in Idaho for 
the past two years, and planned and supervised 
this investigation. The Idaho Irrigation Co., the 
Twin Falls North Side Land & Water Co., and 
two irrigation districts of the Boise Valley, to- 
gether with the U. S. Reclamation Service and 
Oregon Short Line R. R., have. also contributed 
to the investigation. ‘ 


of 


Conditions Affecting the Duty of Water. 


The amount of irrigation water used differs 
in nearly every locality, but owing to the in- 
difference and lack of knowledge of the irriga- 
tors, the amount used is not, in all cases, the 
actual amount required for maximum crop pro- 
duction. There are a number of conditions which 
affect the duty of water very materially; the 
principal ones are: 

CHARACTER OF SOIL AND SUB-SOIL.—The 
texture of the soil as regards porosity has more 
to do with the amount of water used than any 
other one thing. It has been found that adobe 
soils may be irrigated with the total application 
of but two or three acre-inches, while in some 
instances, from one to two acre-feet are required 
to spread over and thoroughly irrigate an acre 
of the very gravelly soil. At least two-thirds of 
this latter amount is almost invariably wasted, 
as it either passes into the ground water or per- 
colates beyond the reach of the plant roots. 
Where coarse soil is eneountered without an 
underlying impervious stratum, some irrigation 
system must be used which will flood the ground 
quickly before the water has time to penetrate 
too deeply, if a high duty is to be secured. Or- 
dinarily, the best means of accomplishing this is 
to divide the field into short runs from 200 to 
400 ft. long, with frequent cross ditches, and 
then, by using large irrigation heads, giving from 
2 to 4 sec.-ft., the ground can be flooded quickly 
and economically without much loss from perco- 
lation. 

More water is lost from coarse soils through 
evaporation than from the finer ones, for capil- 
larity acts more rapidly in the former, thus 
bringing larger amounts of water to the sur- 
face. The duty also depends, to a large extent, 
upon the depth of the soil. Shallow soils cannot 
absorb or retain as much water as deep soils, 
and hence require more frequent irrigation. This 
necessitates the use of a larger amount of water 
on shallow soils in order to make up for the 
extra evaporation which takes place from the 
surface by reason of its being kept wet by the 
rgore frequent irrigations. 

CLIMATIC CONDITIONS.—The annual precipi- 
tation and its seasonal distribution, together 
with the temperature, humidity and wind move- 
ment have a marked effect upon the amount of 
water required for crop production. 

DIVERSIFICATION OF THE FARM CROPS.— 
Most water contracts call for a constant contin- 
uous flow in the ditch, and where a farm is de- 
voted to one crop such as grain, hay or potatoes, 
the greatest need for water is most likely to fall 
within a comparatively short period, and much 
of the water during the remainder of the season 
is liable to be wasted. By diversifying his crops. 
the farmer's need for water will be more con- 
stant, and he is better able to make good use 
of the continuous flow of the ditch, and a higher 
duty is thereby secured. 








*Abstract of a paper read before the Idaho 
Society of Engineers in February, 1911, combined 
with portions of a report on certain investiga- 
tions, as published in the Biennial Report of the 
State Engineer of Idaho, 1909-10. 

tirrigation Engineer, in charge of Experiment 
Station of the U. S. Dept. of Agriculture, Boise, 
Idaho. 
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USE OF ROTATION.—It is a fact known to 
those who have been compelled to irrigate with 
small heads of water, that little can be accom- 
plished in this way, as the stream soon dwindles 
and the field remains unirrigated. Rotation sys- 
tems, by means of which a farmer can exchange 
water with his neighbor and use large heads for 
short periods, are now used with success in 
many localities, and the saving of water is very 
material. The rotation system has other good 
points; the principal one being that irrigation 
can be done quickly and economically, leaving 
plenty of time for cultivation, etc. 

PREPARATION OF THE LAND.—Maximum 
crops cannot be secured without a uniform wet- 
ting of the soil, and this is not possible unless 
the land is properly prepared and leveled. Un- 
even land requires water to be held on it long 
enough to soak up the high spots. In addition 
to the large waste of water, much more time 
is required for irrigation. 

Many irrigators dislike to have their fields cut 
up with cross ditches, but prefer to flood the 
water uninterruptedly from one end of the field 
to the other. This practice is exceedingly waste- 
ful of water, particularly upon the more porous 
soils, for the water runs over the upper section 
near the feed ditch for so long a time before it 
reaches the lower end of the area, that some- 
times as high as 90% of it percolates so deep 
on the upper part of the field as to pass beyond 
the zone of the plant roots, and is lost. In good 
practice, it seems best never to flood or run the 
water in furrows farther than from 400 to $00 
ft. between feed ditches. 


KIND OF CROP.—The kind of crop, whether 
cultivated or non-cultivated, and the length of 
season that it needs water have a very direct 
bearing upon the amount required. Spring grains 
need water for but a comparatively short time 
during the spring and early summer, while win- 
ter grains require it for a still shorter period on 
account of their earlier date of ripening. They 
also have the ability to make use of more of the 
moisture remaining from winter precipitation. 
On the other hand, pasture, the clovers and al- 
falfa need irrigation at regular intervals from 
spring until late fall. A rowed crop such as 
potatoes, corn, garden truck or orchard that can 
be cultivated between the rows will require, all 
other things being equal, less water than a non- 
cultivated crop on account of the decreased evap- 
oration induced by the cultivation. The Irrigation 
Investigations branch of the U. S. Department of 
Agriculture has found that there is four times as 
much evaporation from an uncultivated soil in a 
single month as from one covered with a 3-in. dry 
soil mulch. This strongly emphasizes the desira- 
bility of thorough cultivation wherever possible. 

GROUND WATER LEVEL.—tThe duty depends 
to a considerable extent upon the depth to ground 
water, particularly where it is near the surface. 
Water is transmitted by capillary action in all 
soils, the rate and extent of the transmission de- 
pending, to a large extent, upon the size and 
arrangement of the particles of which the soil is 
composed. The extent of the vertical rise by 
capillarity is rather constant, however, for each 
class of soil, and wherever the ground water 
rises near enough to the surface so that it falls 
within the limit through which capillarity can 
act, sub-irrigation is said to take place. This 
materially reduces the amount of water required 
and increases the duty, as the irrigation water 
is not subject to as much evaporation as it is 
when a system of surface irrigation is used. 


LOSSES IN CONVEYANCE.—These are impor- 
tant factors which have a direct bearing upon 
the duty of water, when an entire project is 
taken into consideration; but as they have been 
eliminated in this investigation, by measuring 
the water at the head of each plot, they will not 
be considered in this report. Many other less 
important factors, together with the local condi- 
tions which obtain in each case, have some bear- 
ing upon the amount of water required, but the 
principal factors are those mentioned in the 
foregoing discussion. 


The Idaho Experiments. 

Bach tract experimented upon was divided into 
three nearly equal parts, and Cippoletti weirs 
were installed in the feed and waste ditches 
leading to and from each tract. All feed and 
waste water was carefully measured, the waste 
being deducted in each case from the amount 
applied. The owner was allowed to irrigate one 
of the plots at such times and using the same 
amount of water as had been his usual custom. 
My assistants, who were specially skilled in the 
measurement of water were always on the ground 
during each and every Irrigation, and the amount 
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that the farmer applied to this ¢, 
fully measured. A larger amount 
plied upon one tract and a lesse; 
third. Thus we had in each cas 
of the same class of soil, Plant: 
crop and handled in exactly the sa; 
upon which different amounts 
applied during the season. 

Water and yields were meas): 
60 different farms during the pa, 
experiments include oats, wheat 
clover and potatoes upon a large \ 
Work was carried on from Caldy 
to Rigby on the east, in altituad. 
5,800 ft. at Ketchum to 2,200 ft. » 


data which may have any bearing 


water has been carefully consider 
ful classification of the soil has 
each case. The work will be car, 
the same lines during the present 
Owing to a variety of condition. 
considerable diversity in the re: 
during the first season, even on th: 
soil. The highest duty was obtai 
deep medium lava ash soils whi: 
to absorb enough water to last f. 
ble length of time between irri 
tight impervious adobe soils abs: 
an irrigation, but required more qd 
son on account of the more freque; 
which were necessary, there being 


through evaporation from these soils. 7 


to which the most water was applied 
which actually required the most 
coarse, gravelly soils. These soils mus! 
quickly and handled very carefully i; 
secure anywhere near a reasonabl 
present systems in use on most of | 
soils of the state are very wastefu! 
as high as 75% of the water being 
through deep percolation. The amounts 
varied all the way from a minimum of 
up to over 21 ft. in depth on a grave} 
field at Ketchum. The results 
the season are all given in detail in 
biennial report of the State Engineer 
It seems to be quite the rule throug 
investigation that the largest amount 


secured 


applied produced the greatest yield. T 


of the results shows that there is a 
amount with all crops on all different 
yond which it is not profitable to «& 


value of water is taken into consideration 


small amounts, in almost every case, 


the entire state last season, on 
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produced 
by far the greatest return per acre-foot applied 
Grain crops, as a rule, were unusually light over 


account 


of a 


period of hot weather that was experienced dur- 
ing June and July while the grain was filling 


CONCLUSIONS.—The principal 
the season’s investigations were: 


conclusions of 


That such experiments must be carried on for 
more than one year in order to secure 


that are final and far reaching. The 


results 


principal 


reasons for this are the great annual variation 
in the seasons, the lack of uniformity in the 
yields from the different plots where like amounts 
of water were applied, and the elements of “per- 


sonal equation” which enter into any investiga- 
tion of this kind. The fixing of the proper duty 
of water for large bodies of land is too vital 4 
question to be based on any one year's results 

It was also found that the time of irrigation, 
as well as the total amount of water applied 
has a bearing on the amount of yield produced 


This was found true most 
grains, and is another strong reason 
investigation should be carried on fo: 
of years. 


The duty depends to a greater degree 
the class of ‘soil than any other one thing 


particularly 
why 


with 
the 


series 
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This 


was repeatedly brought out and emphasized dur- 
ing the season, but it is one, however, that must 


be carefully studied. It is firmly believed that 
after this investigation has been carried to com- 
pletion, the duty can be accurately fixe within 
very narrow limits on any tract by 4 careful 
study of the soil and the various other condl- 

tions that must be taken into consideration. — 
It was repeatedly and emphatically browsht out 
that, with the usual practice, there is 4 very 
great waste of water by deep percolati on all 
gravelly soils. In order to secure a r sonable 
duty on such soils, a system must be -d that 
will flood the ground quickly before | water 
has time to penetrate too deeply. Thi n best 
be accomplished by using large hes! giving 
from 2 to 4 sec.-ft., and flooding the wat © short 
distances, never ovér 300 or 400 ft. A yng as 
farmers flood their irrigation water — 
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os a and nee two separate comparisons 
ST be mad hen summing up the results of 
gust ial othor investigations including both 
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. get of soil from every tract experimented 
uly carefully taken and are now 
vr away and will be used for future refer- 
r The am ints of water used during the 


bave be: 


sto 


ence ot investigation represent, in the main, the 
ae amounts used on similar soils throughout 
r ae of the results that were secured during 
st se0800, would seem to indicate that the 
yest amount to apply to grains upon the tighter 
wis is about 1 77 aere-ft. per acre. Alfalfa 


ems to require at least 50% more than this 
amount, and has a decided tendency to produce 
the largest yield where the most water is ap- 
plied soils of necessity require some- 
ghat more; the amount depending upon the 
porosity of the soil and the efficiency of the sys- 
tem. It is to be regretted, however, that the 
present systems in use on these soils are gen- 
erally very crude and wasteful. 
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An Official German Recognition of the Harm- 
less Nature of a Slag Addition to Portland 
Cement Clinker. 


Ever since the late Dr. Wm. Michaelis reported, 
sme 25 years ago, that the addition of puz- 
wianic material to Portland cement subsequent 
to its burning improved its resistance to sea- 
water without in any way damaging its other 
qualities, it has been the practice of a number 
of German cement manufacturers to produce a 
cement of this type known there as “eisenport- 
jand cement” or iron-Portland cement. The ce- 
ment was made by the addition to a normal Port- 
land cement up to 30% of ground puzzolanic ma- 
terial, sometimes trass, but more often blast- 
furnace slag, the grinding being done either before 
or after the mixing. It was immediately claimed 
by the “true” Portland cement manufacturers 
tht such an addition was detrimental to the 
strength of the cement and a long fight started 
against the practice. One of the first results in 
the fight was the inclusion in the Portland cement 
ions of the familiar clause, which has 
ls been incorporated in the standard specifica- 
tions of this country, to the effect that in a true 
Portland cement there shall be no addition greater 
than 3% subsequent to calcination. 
The controversy came to a head on Nov. 21, 
12, when, at the solicitation of the Association 
of German Portland Cement Manufacturers, the 
Prussian Minister of Public Works ordered the 
Royal Materials Testing Laboratory, at Gross- 
Lichterfelde West, to investigate the properties 
Portland cements subsequently treated with a 
arge addition of ground slag, and at the same 
ime prohibited the use of such cement on public 
orks and its sale as Portland cement. In the 
fit years since that time these investigations 
ave been under way by the Royal Testing Lab- 
‘ory under the direction of Prof. Buchartz and 
‘¢ reported recently to the Minister. As a re- 
‘of this report the Minister has issued a de- 
_ which holds that Portland cement and 
Bisenportlandcement,” specified as containing up 
0 3% of subsequently added ground slag, are to 
ee of equal value, and that insofar as 
: ee to the standards laid down 
ipl nt Ce it may be used on all 
a sed - is prescribed, however, ‘that all 
tage on must be labelled ‘“Eisenportland- 
a he a en sold. The German specifications 
ies ieatias and for true Portland cement 
v7 n Engineering News, Aug. 25, 1910, 





























eg" eineering Supplement” of the London 
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Sarly in the eighties, Michaélis found that the 
addition of puzzolana to cement improved its re- 
sistance to sea water. The sale of cement to 
which about 30% of slag had been added was prac- 
tised by Priissing, Planck & Co., and in the circu- 
lars issued with respect to this cement it was 
claimed that it had been improved by the addi- 
tion of a material containing silica in an ex- 
tremely active form. The Association of German 
Portland Cement Manufacturers decided to com- 
bat the growth of the practice. With this object 
in view, a deputation waited on the Minister of 
Public Works, who received them sympatheti- 
cally, referred the matter to the Royal Material 
Testing Laboratory for investigation, and, pend- 
ing the publication of the report, prohibited the 
use of iron-Portland cement in the carrying out 
of public works and the sale of such cement as 
Portland cement. 

In the meantime, the Association of German 
Manufacturers of Portland Cement and of the As- 
sociation of Manufacturers of Iron-Portland Ce- 
ment carried out investigations on their own ac- 
count. Among individual manufacturers, Dycker- 
hoff, especially, paid considerable attention to 
the question, and Lundteigen communicated a 
number of results to Erdmenger which indicated 
the advantageous results of the addition of cer- 
tain natural silicious material. But the Prussian 
Material Testing Laboratory failed to find that 
these additions had the desirable influence attrib- 
uted to them. Infusorial earth, trass, and a 
waste product obtained in the manufacture of 
alum were tested, and it was found that their 
effect on test-pieces stored in air, moist sand, or 
sea water, was to reduce the strength of the ce- 
ment mixtures. The effect of the addition was 
more pronounced in the 1:7 mixtures than in the 
1:3 sand cement mortars. In the latter case the 
strength of test-pieces made with cement con- 
taining 33% of silicious matter was only 70% of 
that exhibited by the pure cement. 

Dyckerhoff’s results, published in 1905, showed 
that certain of the iron-Portland cements exceed 
the tests of certain brands of Portland cement 
when tested in accordance with the requirements 
of the German Standard Specification. Compari- 
son of the tests of both classes of cement mortars 
filled into the molds in a plastic form and rammed 
in fairly dry indicate that the iron-Portland ce- 
ments are distinguished by their relatively low 
strength. 

In 1907 Framm published the results of a long 
series of tests on the two classes of cement, these 
being the official tests of the Association of Ger- 
man Manufacturers of Portland Cement. The gen- 
eral results of his work indicated the distinguish- 
ing feature of the iron-Portland cements to be 
that they exhibit a lower test when exposed to 
air than do Portland cements. It may be ob- 
served that both classes of cement, according to 
thes results, behave very similarly when exposed 
to the weather, in the open, except that the 1:7 
mixtures of iron-Portland show a rather lower 
strength than do the Portland cement briquettes. 
Passow, on the other hand, gives figures which 
show that in these respects both classes behave 
similarly. From these most contradictory results 
it is impossible to arrive at any satisfactory 
conclusion as to the influence of the addition of 
slag to Portland cement. Yet they comprise the 
fullest and most authoritative work. 

The work of Burchartz, which is also the work 
of the Royal Material Testing Laboratory, has 
done much to dispel this uncertainty. In the 
course of his tests the suggestions of both the 
Portland cement and the iron-Portland cement 
manufacturers received attention. His tests of 
mortars composed of two parts of sand to one of 
cement and of the 1:5 and the 1:7 mixtures did 
not indicate any essential difference in the be- 
havior of the two classes of cement, the actual 
figures of the iron-Portland cements being either 
slightly above or below those of the correspond- 
ing Portland cement mortar. This held good 
whether the test pieces were exposed to air or 
were immersed in water, and as regards both 
tensile and compression tests. Experiments were 
carried out with the object of ascertaining 
whether the addition of sand had the same effect 
as the addition of slag, this being asserted by 
the opponents of iron-Portland cement; the re- 
sults indicated that the addition of slag such as 
that used in the manufacture of iron-Portland 
cement did not reduce the strength of the cement 
in the same proportion as did the addition of 
sand. At the same time, the contention of some 
of the advocates of the addition of slag that the 
strength of a normal Portland cement is thereby 
increased received no support. 

Further tests were carried out with the object 
of ascertaining the effect of adding various ma- 
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terials to cement. Two samples both of iron- 
Portland and of Portland cement were taken, and 
mixed in the proportion of one part of cement 
to two parts of rough sand with 30% of the ce- 
ment replaced by a corresponding proportion of 
trass and of slag, and a further series of tests 
was carried out with 50% of the cement replaced 
by hydraulic lime In all cases the lowering of 
the strength was the same for both classes. At- 
trition tests, carried out on the Martens machine, 
showed that the two classes behaved similarly; 
the results in this case were of a somewhat con- 
tradictory nature, but the information derived 
from them indicated that there was no marked 
difference. The variation in length of test-pieces 
stored in water and in air showed but slight dif 
ference for the two classes. Immersed in water 
the iron-Portland cement test-pieces exhibited a 
slightly greater expansion than the Portland ce- 
ment, while in air they showed slightly less con- 
traction. This result is at variance with that 
reached by Dyckerhoff, but it is confirmed by 
others obtained by Burchartz in investigating 
the action of weather on surfaces covered with a 
cement floating, those in which iron-Portland 
cement was employed showing fewer contraction 
cracks. 

It must always be remembered that slag is a 
variable material. To be employed at all suc- 
cessfully it must have certain characteristics. It 
does not remove any difficulties in the manufac- 


ture of cement, but adds another factor which 
needs constant attention. The neglect of the 
physical form and of the chemical composition 


of the slag employed accounts for the anomalous 
results obtained by many investigators who have 
essayed to throw light upon the problem. 


Attention is called to an editorial discussion, 
on another page, of the different kinds of cements 
in which iron or blast-furnace slag have a part. 

sriinatiia nlbamidndeteiiemth 


John Burns on American Water Supplies.—At 
the opening last Saturday of the new pumping 
station of the Metropolitan Water Board [Lon- 
don] at Walton, Mr. John Burns, President of 
the Local Government Board, who performed thx 
ceremony, told some humorous stories illustrating 
the absorbing interest taken by Americans and 
Canadians in their water-supplies. “A few years 
ago,” said Mr. Burns, “I was in America, where 
they do things on a big scale. I was one of a 
party that was seeing a celebrated town, and’ was 
much amused at the description given by the 
guide of the river which flowed through its 


midst. ‘Ladies and gentlemen,’ he said, ‘you 
see through the trees the broad and heaving 
bosom of the river. That is the source from 


which we get a very generous water supply. The 
poor use it for soup, the middle class dye their 
clothes in it, and the very rich top-dress their 
gardens and lawns with it. Drive on, Sam.” 
Mr. Burns then told of an enterprising town in 
Canada which was anxious to score off a rival 
town in the East. A journalist writing of this 
town said: “Edmonton is a young and pushful 
city, which prides itself on its water-supply. We 
have no desire to depreciate our Eastern rival, 
but in the matter of water-supply we are far 
ahead of her. The wood, the flotsam, the jetsam, 
and timber are so bad in her reservoirs that they 
have to filter their water through a ladder. The 
citizens have to extract the water from the debris 


with a gimlet, and when they have done that 
they have to disinfect it with chloride of lime, 
manganese, and iron. This clearing process, 


however, does not suffice, because after all these 
operations are carried out so many dangerous 
bacteria escape that they have to be taken from 
the water into the back yard and killed with a 
club.”"—London “Surveyor.” + 


— ee 

Rain Water Sewers for Valparaiso, Chile, of 
extraordinary size and design, have been built 
since the earthquake of 1906. The city is located 
on a plain at the immediate foot of the Andes 
mountains, which run up back of the town at a 
precipitate grade. After a rain, the run-off into 
the town is sudden and of great volume and in 
the past much trouble had been experienced by 
bursting culverts and by the accumulation of 
sand in the sewers in great quantity. Advantage 
was taken of the reconstruction of the public 
services after the earthquake to rebuild these 
rainwater conduits for these emergency condi- 
tions. The sewers are of different dimensions 
but of the same general design, a reinforced- 
concrete rectangular section of sufficient size te 
allow the entrance of a man to clean out depos- 
its after heavy rains. The largest section has 
total width of 84.8 ft. and is 6.6 ft. high; it is 
divided by a vertical wall 2 ft. wide into one sec- 
tion 20 ft. wide and one 12.8 ft. wide. This wall 
is only 4.6 ft. high and the arched roof construc- 
tion, designed to carry a 20-ton road roller plus 
ordinary street traffic, is carried on short col- 
umns spaced 8 ft. c. to c. The smaller section 
is to be used as an auxiliary during cleaning op- 
erations, which can be carried on at times of nor- 
mal flow when the middle wall will not be over- 
topped. 





James Christie. 


We are pleased to be able to reproduce below a 
portrait of the late James Christie, of whom a 
short biographical sketch appeared in our obituary 
column of last week. 

Mr. Christie will long be remembered as one of 
the prominent engineers in the field of bridge and 
structural manufacture. His tests of built 
wrought-iron columns made for the Pencoyd Iron 
Works, in 1883, and discussed in a paper read 
before the American Society of Civil Engineers 
on Oct. 3, 1883, form a classic in the annals of 
the profession. The results of these tests were 
subsequently published in the pocket-book of the 
Pencoyd Iron Works and have been familiar to 
engineers for many years. 

The following year he presented a paper before 
the same society on the strength and elasticity 
of structural steel and its efficiency in the form 
of beams and struts, which contained much val- 
uable information on a subject which was then 
of immense interest to all bridge and structural 
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early educational advantages were meager. He 
was a close student of engineering progress, a 
man of prodigious industry, and with an equally 
prodigious memory. His recognized integrity and 
engaging personality secured and held the es- 
teem and affection of his assistants. His mod- 
esty and courtesy, his kindliness and gentleness 
of disposition, are too well known to his many 
friends and acquaintances to be here commented 
upon. 


Plans for Future Work Toward Raising the 
‘“‘Main 2” ; 

In our issue of Aug. 8, 1911, p. 142, we noted 
that an additional $250,000 was to be asked of 
Congress to continue and complete the work in- 
cident to the raising of the “Maine” from its 
present berth in the mud of Havana harbor. This 
request was made by the President in a special 
message to Congress, dated Aug. 21, the day be- 
fore the adjournment of the recent extra session, 
and was not formally acted upon, though the 
War Department was informally notified that the 
present appropriation could be exhausted upon 
the supposition that further work would be pro- 
vided for by funds immediately upon the recon- 
vening of Congress in December... The appropria- 
tions up to date have totaled $650,000, of which 
there remained available on Aug. 1 about $145,- 
000. It is now plainly manifest that this is in- 
sufficient to carry the work to its projected com- 
pletion, though with proper administration it may 
be enough to maintain a fair state of progress 
until the first of the year, when the additional 
necessary amount may be expected to be author- 
ized. 

In order to keep intact the plant and organiza- 
tion now employed until the new appropriation 
is available the Chief of Engineers has outlined 
the following scheme of work for the next few 
months: 


(a) Bulkhead, pump out, and clear out the 
one-third after portion of wreck so far as possi- 
ble and cut it off from the two-thirds forward 
badly-wrecked portion. 


(b) Remove mast, and ship same to Arlington 
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of wreck, add bracing where ; 
and remove this part of wreck 
below harbor level, or at least 

great depth as funds will allow 
by hurricane or other accidents: 
enough only to fill up cofferdam 
lay up plant (both Cuban ana 
until Congress has time to a 
funds, to pay off all employees . 
and to send other employees 

promised them under terms of 

(f) Fill up cofferdam and | 
employees. 

(g) This will leave rear on 
probably bulkheaded and subm 
to raise by flotation and forwa 
down to 30 or 40 ft. below wate, 
sight under water inside main 

(h) Funds will then be furt} 

1. Reassemble plant and wor! 

2. Pump out the cofferdam. 
Complete the removal work 
Remove cofferdam piling. 

. Float away and sink the r. e-third of 
boat. 

. Dredge away cofferdam {j| 
refuse. 

7. Return plant to places fron 

8. Repair plant borrowed fro: 

9. Erect mast and monument 

10. Distribute mementoes so 
dered by Congress. 


and other 
h secured 


lington 
s then or- 


It is evident that the conditio: 
dam will not warrant any reducti. 
or mud level much below the —22-/; 
during the last week in July. As w. 
article of Aug. 3, the stability o! dam de- 
pends upon the resistance offered by the interior 
stone riprap, which would slide away from the 
cylinders if the mud now in the cofferdam were 
removed, It seems, therefore, that any total ex. 
posure of the wreck cannot be expected, though 
the after one-third, which is now 
of preservation, may be floated 
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of the explorations in the forward section, where 


the explosions occurred, can only ! 
of a small cofferdam, which of ne 
have to be so braced that no work other than 


the separation of the parts by a gas flame could 
In any event the present outlook 


be carried on. 
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is that approximately $900,000 will have to be News 
expended to remove the wreck practically piece- feebl: 
meal and to recover the scattered and unidenti- existe 
fied remains of a score of seamen. It is improb- amid 
able that any light will be thrown on the cause and | 
of the explosion. tellec 
Engi 


for storage, leaving funds for its erection to be 
provided later by Congress during next session. 

(c) Cut down forward two-thirds of wreck to 
levels already reached by pumpage, and dump 
wreckage in deep water outside Havana Harbor 
as soon as possible after Navy Department has 
had opportunity to finish its measurements and 


James Christie. 


engincers. Both papers added greatly to the 
existing knowledge of built structural members, Photographic records. = at 
and called forth discussion and praise from the (2) | memaaie Of Ueovtar as possible (no soe The Irrigated Area of Idab 1,426,542 acres ty 
ve rea 0 jaho was 1,425,542 e o 

highest authorities on bridge and structural en- of then finding any more except in fragments too in 1909, against 698,718 acres ten years earlier in th 
gineering in this country. small to identify or even preserve) to be then according to a statement just issued by the a tin 
The effect of the mechanical treatment of steel sent to United States for storage at Arlington to Bureau of the Census, Washington, D. C. A sum Years 
and iron, the effect of shearing, punching, ream- await funeral services after further allotments mary of the leading statistics presented by the . 
ing and drilling upon the strength of the mem- of Congress during next session. Census for the two years may be of interest to ink 
ber, were carefully studied and analyzed by him (e) Build small coffer inside of main coffer- many of our readers, both in itself and as show: ond 
in a paper prepared for the International Engi- 4am so far as possible around front two-thirds ing the information gathered by the Bureau a 
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Total cost of irrigation systems shah ercaadmeWee . $40,983,682 
Average cost Per ACTE. . 2... cece cece ec caee $17.18 
Average annual cost of maintenance and opera- 


neering Congress at the Columbian Exposition in I x 1 hav 
1898, and printed in the Transactions of the THE IRRIGATED AREA OF IDAHO, 1909 AND 1899. ois the : 
American Society of Civil Engineers of that : 1909: 1899. of Increase, advar 
year. 1899- Word 
Mr. Christie was active also in the discussions Number of farms In State ........-..sceceeeee ee * 30,741 17,471 15.9 
te land area of State (acres).......... 53,313,920 53,313,920 wees com pi 
of the American Society of Mechanical Engi- nt tte poh farms aa 12'773,000 21,413,000 oe ject 
neers. He was for many years active in the En- Total. value Of Maem: ING. oo. scar cones seseccess 1$219,346,000 eee eter. eel To 
gineers’ Club of Philadelphia, and his frequent Average value per acre of farm land........ 1$41.63 11.07 i wt 
$ . é um 
participation in the discussions of that society Number of farms irrigated: ...... 1.5.05 608024 ees : ae etn a a 
displayed-a remarkably broad knowledge of en- Acreage Sree tee eee te dee eee ene met ne ne - 1,428, a. 
gineering subjects. He was twice elected presi- (acres 12,384,574 *1,348,500 6. be pai 
dent of the club, an honor which has been ac- Area included in projects (acres) .........+++00+ 3,547,949 (*) vee S 
, ¥ si 
corded to but one other man in its history. Per cent. of number of farms irrigated.......... wae sad 
; . Per cent. of total land area irrigated............ % . under 
After a long term of years spent in ya ered Per cent. of improved land in farms irrigated ; sees inevit 
ploy of the Pencoyd Iron Works, Mr. Christie P const: 
£ independent enterprises.............- 081 
bécame an important factor - its successor, om) Total length "of tenes fits) ee, Lor bes 2,722 “ and ¢ 
American Bridge Company. The great enterprise en of main chés (miles); .....1.....5- : , om 
1 ditch Rr ies >: 5,101 ! 
of the new combine, building a very large fabri-  xumber of TeservOlr® eee ee nese oes vesceees 238 - Wor 
cating plant at Economy (Ambridge), near Pitts- ee SO Eu ane ene: eigen ne tps ah SS . ans 
: we . sc 
burgh, engaged him in his last work of magni. Number of Sowing Wells +--000s0-csrerrirnin oe . 
tude. He directed the design of the mechanical umber. of eee ee POORER PVE ETRE T EA, ant wa only 
e ° - ) 
equipment of the new plant, with its varied novel Acreage irrigated with pulnped WOLCE 66 ris eae 19,825 ress to th 
machines and appliances, including the 2,200-ton 5.010087 so1d thro, 
tension testing-machine, the largest yet put into *"§$3.79 353.3 hat j 
age? ee OR. POP. GOP Be vincdy 45460 Hobe wegen Mga RN 0.64 0.24 166.7 "ap 
net in 1910. s for 1899 tab- ae we 
Christi lished his work and In 1910. %In 1900. *Area reported under ditch in 1899. ‘Not/reported. ‘Return: be 
2 ee ee the f that hi ulated incorrectly as 4,977 miles. *Based on total cost to July 1, 1910/and area works were capa Dar 
achieved prominence despite the fact s of supplying in 1910. "Based on area reported under ditch in 1899. he n 
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is a source of c¢ iderable satisfacti - na : 
A Cc ING N W considerable satisfaction to MY- @erts to Secure Honesty and efficiency in the 
ENGI 4 EER E S self that I too accompany them, although under Siemiaty ene om administration of municipal 
a Jour al of — ceneaeth. different relations, into their new sphere of : ; pe ~ affairs and the work of local 
ini f ngineering activity. clency in Munici- es Benen S 
Mining id Electr ‘ governing bodies is too fre- 
; »lished every Thursday by Without mentioning individuals, it seems fit- pal Government quently at a discount, both 
THE ENGIN ‘RING NEWS PUBLISHING Co. ting to say a few words of appreciation of the at Chicago. in large and small cities, but 
o» BROADWAY, NEW YORK editorial staff of .Engineering News. Some of its ©f late there has been a publi¢ movement which 





BRANCH OFFICES 


#0: 1138 Monadnock Block 

on, D. C.: Home Life Building 
.ncisco: Monadnock Buildin 

e, BERLIN AND HAMBURG, GERMANY 
‘ya & Oo., Ltd., Tokyo, JAPAN 





2 | & 
3 
ns 
wee 
; te Be x 


LL sident_ 
jue BKon: Lp, Viee-President 
os g WHitis: BAKER, Secretary 
w. W. MAYER, !. casurer 
¢ Waiti\: BAKER, M. N. BaKer, 
LE k TraTMa F. E, ScuMitr, } Editors 


SUBSCRIPTIONS 
Veited States and Possessions, Mexico and Cuba, One 


Year, $5.8. : ai 

sa, One Year: $7.00; Thin Paper Edition, $6.00. 
(ana, Count s, Regular (Thick aper) Edition, One Year. 
qo. (£1-18-0.). 45 Franes or 37 Marks. 


soraign Countries, Thin Paper Edition (Constructicn News 
aeaionent Omitted), $7.00. 29 Shillings, 35 Frances or 
29 Marks. Remi lireetly to our office. 
Quit by Post- ice or Express Money Order, Draft on New 
york or Loadon, or by Registered Letter. 


Notes of change of address should reach us one week in 
sirance of removal The old as well as the new address 
should be sent. 

Nebecriptions cannot be dated to commence with past issues. 
All subseriptions commence with current issue and back 


nunbers ean be supplied only by special order. 

Recsipts for Subscriptions will not be sent unless requested, 
thechanging of the expiration number being considered sufti- 
sient. The number on the address lave) indicates when sub- 
eription expires, the last figure indicating the year and the 
one or two preceding Sqeese the week ofthatyear. Thus 521 
means the 52d week or December 28, 1911. 





ADVERTISING 


‘Contract Rates furnished on application. 
“Por Sale’ : 1.59 per inch. 

“Proposal ” 2.40 per inch. 

“Want” See ‘* Want’’ Pages. 


* Contract,’’ Advertisements should be 


Copy for regular, or 4 
" ublieation; ** For Sale” and 


reeived at least ten days before 


“Sitaations Wanted" Advertisements by Monday, and 
Propesal’ and “Situations Open’ Advertisements by 
9A. M. Wednesday. 





Entered at the New York Post-Office as Second-Class Matter. 


Anncuncement by Mr. George H. Frost. 


For thirty-seven consecutive years—more than 
the average span of human life—Engineering 
News has been my close companion. Of extreme 
feebleness at its birth, its years of precarious 
existence, its gradual accumulation of strength 
amid the stress and strain of its earlier years, 
and its final firmly established place in the in- 
tellectual world mark the progress of the Civil 
Engineering profession and of the construction 
of the great public works, not only of this coun- 
try but of the world, during the same period. As 
in the world of nature great caks starting from 
a tiny seed, after weathering the intervening 
years of storm, have sunk their roots deep. into 
the surrounding earth, so has Engineering News 
sunk deep its hold in the affections of the noble 
profession to which it is mainly addressed. I 
hope to be pardoned if I here express how proud 
Ihave been, and am, of this, my contribution to 
the upbuilding of technical journalism and the 
advancement of the engineering profession. 
Words can hardly express my feelings in parting 
Company with something which has been the ob- 
Xt of my daily solicitude for so many years. 

To the subscribers who in constantly increasing 
tumbers and degree have shown their apprecia- 
tion of Engineering News, and to the advertisers 
whose support has made it financially possible 
‘© publish a paper of such high quality, I extend 
my sincerest thanks. Over so long a period and 
coe discouragements, mistakes have been 
oo One purpose, however, has been kept 
op ka in sight—to do the best I knew how 
° de of the greatest possible service * the 
patrons of Engineering News. 
— fail me when I seek to convey a full 

: : gratitude to my fellow workers through 
ot ce ps life of Engineering News; not 
Sa a ho are in active service now, but 
Rie aoe have passed out of our ranks 
eath or service elsewhere. I feel sure 
s — ‘rise whatever can there be found 
. cc ue ag enthusiastic and loyal a staff 
iperlnsinne P h in the editorial and business 
eee fo ‘n now transfer their services to 

ner-hip of Engineering News, and it 












































































































members have earned international fame, and it 
is the careful, conscientious, intelligent work of 
the editorial staff as a whole that has given En- 


_ Bineering News a prestige second to that of no 


other technical journal in the whole wide world; 
I say it advisedly. 

The new ownership of Engineering News needs 
no introduction by me; the high standing of its 
publications and of their chief owner in the 
world of technical literature and of journalis- 
tic enterprise are all sufficient. In these days of 
cooperation in professional work, and in both in- 
dustry and finance, I found no other publishers 
of technical journals to whom I could, with cred- 
it to myself and satisfaction to my particular 
constituency, so safely entrust the future of En- 
gineering News. 


GEORGE H. FROST. 


As may be gathered from the above statement, 
the stock of the Engineering News Publishing 
Co., which has for some years been the property 
of Mr. Geo. H. Frost, has been sold. The pur- 
chaser is the Hill Publishing Co., of New York 
City, of which Mr. John A. Hill is the chief figure 
and which publishes the “American Machinist,” 
“Power” and the “Engineering and Mining 
Journal.” 

We take pleasure in stating that there will be 





-no change in the editorial policy or management 


of Engineering News, and that the high standard 
on which the journal has been conducted in the 
past will be continued in the future. 
——_——_e—_—_—__—_———_ 
The installation of a refuse 


incinerator at Milwaukee, 
Wis., a couple of years or so 


Increasing the 
Efficiency of the 
Milwaukee Gar- 


ago, in accordance with the 

bage and Refuse most recent ideas in the 
Incinerator. 7 Pa 

scientific design of incinera- 
tors, attracted considerable attention, and 
still more deserved notability was given to 
the plant when the results of the accept- 
ance tests were made known. All this was 


largely due te the fact that the city was wise 
enough to do what few American cities have 
done thus far; that is, employ engineers to de- 
sign the plant and superintend its construction. 
The city was also wise enough to retain as super- 
intendent of operation the resident engineer in 
charge of construction, Mr. S. A. Greeley, Jun. 
M. Am. Soc. C. E., who was selected for that 
purpose by Messrs. Hering & Fuller, the con- 
sulting engineers for the incinerator. 

It is one thing to have a plant of this sort 
show good results on contract acceptance test 
and quite another to have it approach measur- 
ably near to the contract results in daily: opera- 
tion. With Mr. Greeley in charge, the Milwaukee 
incinerator has done very well indeed, but, prob- 
ably owing to circumstances beyond his control, 
there has been opportunity for improvement 
which none perhaps recognized more fully than 
did he. Fortunately, the Milwaukee Bureau of 
Economy and Efficiency came to Mr. Greeley’s 
aid some months ago and with his cooperation 
showed how material reductions in unit costs 
of operation might be effected. 

The Bureau has issued a pamphlet report on 
these tests, which bids fair to be of great value 
not only to Milwaukee but to other cities having 
or proposing to build incinerators. Elsewhere in 
this issue we give some of the most interesting 
of the information presented in the report. Some 
of the recommendations of the Bureau were put 
into effect before the report was published, and 
we trust that the city authorities of Milwaukee 
will carry out the other recommendations, even 
though they do involve an operation which, to 
many city officials, requires as much courage as 
submitting to have one’s teeth pulled, namely, 
a reduction in working staff. 


bids fair to bring these assets up to par. For a 
long time the city of Chicago has been unde- 
sirably prominent as an example of bad local 


government, though probably it is not worse than 
many other cities. 
ever, it has 


In the past few years, how- 
become prominent also on account 
of the vigorous steps that have been taken to 
eliminate graft- and inefficiency, to free the 
local government departments from political con- 
trol, and to put the city on a higher plane of 
civic morality. Elsewhere in this issue we pub- 
ish particulars of the work of two organiza- 
tions in this direction, one of these being an of- 


ficial commission appointed (more or less per- 
force) by the city council, and the other being 
an unofficial bureau organized by the leading 


public-spirited citizens to continue the work orig- 
inated by the commission. It is of interest to 
note that here, as in some other cases, engineers 
have been active both in the organization of the 
bureau and in its work of investigation. The 
Chicago conditions are so clearly stated by Prof. 


. Merriam that we need do no more here than to 


call attention to his article, and to point 
that it is not simply an exposure of Chicago 
methods but of methods which unfortunately are 
very widespread. The case is bad enough in that 
city, but the conditions apply to many other 
cities. It is certainly to be hoped that the ag 
gressive and constructive work of the Merriam 
commission and the Bureau of Efficiency will be 
effective in making some radical and permanent 
improvements in the local government methods 
of Chicago and other cities. 


out 


incisal alah tliaalctatiawtiihdlia 
The efforts made at Chicago 
to increase municipal effi- 
Bureaus of Mu- ciency, first by municipal offi- 
nicipal Research cials themselves, led or 
goaded into action by Prof. 


and Efficiency. 
7 Merriam as a member of the 


city council and later 
up by a voluntary private organization, 
raise some interesting questions as to which of 


as 
taken 


these two general plans is most likely to give 
continued success. 
As many of our readers know, a Bureau of 


Municipal Research, supported by private funds, 
has been in existence in New York City for a 
number of years ana has not only aided in bring- 
ing about many reforms in that city, but has 
served as an example for similar organizations 
and efforts elsewhere. These bureaus, like the 
new Chicago Bureau of Efficiency, are purely 
voluntary and have no official status and no 
power whatever over city officials further than 
those pertaining to the inherent rights of any 
citizen to inquire into and throw the light of 
publicity upon municipal methods and urge 
needed reforms. Such bureaus suffer from the 
disadvantage, when they attempt to cover many 
lines of municipal activity, of not being in pos- 
session of detailed knowledge and practical ex- 
perience in many of the lines of work which 
they attempt to investigate and reform. They 
have the advantage, so far as gaining the public 
ear is concerned, of being entirely dissociated 
from the city government, thus having no poli- 
tical lives to save or to lose, either on their own 
account or that of their friends, as have in 
greater or less degree city officials themselves. 
Bureaus of municipal efficiency which are offi-. 
cial in their origin and supported by the public 
treasury have possibilities which are shared in 
relatively small degree by private bureaus. Mu- 
nicipal bureaus, when well organized and con- 
ducted, can bring the whole strength of one or 
more departments of municipal government into 
their service. Moreover, when such bureaus are 
in harmony with the city government as a whole, 
the recommendations which they make as a re- 
sult of their investigations come home to the 
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other municipal departments concerned in a way 
that is far different from recommenadtions made 
by voluntary private organizations. 

The Chicago Commission on Municipal Expen- 
ditures was more or less accidental and wholly 
ephemeral in character, although there is reason 
to believe that it will produce lasting results. 
Even though a city establishes what is intended 
to be a permanent efficiency bureau, it, also, 
may prove to be ephemeral, since the next change 
of administration may deprive it of appropria- 
tions, if not bring its very existence to a close. 

Once an official municipal efficiency bureau be- 
comes thoroughly established and gains the con- 
fidence of the public, there is reason to hope that, 
notwithstanding the dangers of partisan politics 
and the powers of corruption, it may continue in 
existence for a long time and do much useful 
work. The most promising bureau of this char- 
acter now in existence and, in fact, the first and 
only one ever established, so far as we know, is 
the Milwaukee Bureau of Efficiency and Economy. 
An outline of the work of this bureau was given 
in Engineering News of March 30, 1911, and ref- 
erence to it is made, both in our current editorial 
pages and in the article onthe Milwaukee incin- 
erator elsewhere in this issue. Beside a well- 
conceived and comprehensive plan of action, this 
bureau has the very great advantage of the ad- 
vice and assistance of a considerable number of 
consulting experts in various municipal fields. 
Among these are a number of eminent engineers 
and sanitarians. It is to be hoped that the work 
of this Milwaukee Bureau may continue for many 
years to come, both on account of the valuable 
results which it promises to give, and because 
it will afford an opportunity to test the relative 
value of official and unofficial organizations de- 
signed to increase municipal honesty and effi- 
ciency. 

Finally, the real test of bureaus of municipal 
research and efficiency, whether public or private, 
is the effect they produce upon the municipal 
government with which they are concerned. This 
means cooperation rather than coercion. We hope 
to see continued cooperation between the public 
bureau and the city officials at Milwaukee and co- 
operation between the private bureau and the city 
officials at Chicago. 


At this time when the pre- 
vention of waste of water 
used for domestic purposes is 
receiving attention from such 
Irrigation. of our cities as have come 
to a realization that water- 
supply is not inexhaustible, it is noteworthy to 
see that a beginning has been made towards the 
prevention of waste in that other great field of 
utility to which water is put by mankind, namely, 
in irrigation. 

Mr. Don H. Bark, in a paper read before the 
Idaho Society of Engineers (abstracted elsewhere 
in this issue), has emphasized the necessity of 
water-waste prevention, and of a scientific utili- 
zation of the water which is supplied to the set- 
tlers at the cost of many millions of dollars. He 
has pointed out why the present system of con- 
tracting for water rights, which calls for a con- 
tinuous flow, and offers no inducement to the 
farmer to be economical in the use of water, is 
radically wrong. As long as such contracts are 
in force settlers will demand water whether they 
have actual need of it or not. He believes that 
water rights should call for a definite quantity, 
such as so many acre-feet per acre, and that 
such an amount as will give the best results 
from an economic standpoint can be determined 
fairly closely for different localities and different 
soils. Such a course would most undoubtedly do 
away with many lawsuits, and would serve as a 
basis for the courts in the adjustment of water- 
right cases. 

Such a subject is so closely related to the work 
of the irrigation engineer that it cannot fail to be 
of general interest to the engineering profession 
as a whole. It is also exemplary of the progress 
which is being made in reducing agriculture to a 
scientific basis, and placing it more and more 
within the sphere of the engineer. 


The Duty of 
Water in 


On another page of this is- 
sue we note the recent de- 
cision of the Prussian Min- 
ister of Public Works of- 
ficially recognizing on an 
equal basis with Portland 
a Portland cement treated, after cal- 
cination, with ground blast-furnace slag. This 
latter product is known in Germany as “eisen- 
portlandcement,” or iron-Portland cement, and in 
England it quite frequently is referred to as slag 
cement. There are, however, at least four differ- 
ent types of calcareous cement in which either 
iron or slag play a part in manufacture or com- 
position, so that there evidently is apt to be some 
confusion as to what precisely is meant when an 
iron cement or slag cement is referred to. It 
may be of assistance in clearing up this con- 
fusion to differentiate here between the various 
types. 

The four kinds of calcareous cements in which 
iron in one form or another is concerned are 
high-iron Portland cement, true Portland cement 
made from a blast furnace slag base, slag ce- 


The Different 
Iron and Slag 


Cements. 


cement, 


ment and Portland cement with a ground slag .- 


admixture. 
The ordinary Portland cement is the product 


obtained by finely pulverizing clinker produced 
by burning to semi-fusion an intimate, artificial 


- mixture of finely ground calcareous and argilla- 


ceous materials. There is some variation in its 
composition, but in general it contains about 20% 
of silica (SiOz), 10% of alumina plus ferric oxide 
(AlsOs + Fe2Os), 65% of\| lime (CaO) and 5% of 
other salts. The ratio of the alumina to the iron 
oxide ranges from 6:1 to 1:1, though generally 
falling between 2:1 and 3:1. Some years ago it 
was announced that a Portland cement contain- 
ing a higher percentage of iron than of alumina, 
would better resist the attacks of the salts in 
seawater, and accordingly manufacture was 
started in various places of the so-called “high- 
iron” cements. These, according to Eckel, may 
be subdivided into “ferro-Portlands,” containing 
appreciable percentages of alumina, with the iron 
oxide-alumina ratio ranging between 1:1 and 4:1; 
and “ferrite cements,” containing little or no 
alumina, the iron oxide-alumina ratio exceeding 
4:1. Except for the relative changes in the iron 
and alumina content these cements are the same 
as the regular Portland cement in composition, 
though they are somewhat different in behavior. 
In manufacture the iron is obtained from one 
kind or another of iron-bearing ores or sand. In 
Germany these cements are known variously as 
erzcement and kraftcement, and have become 
best known through the efforts of the late Dr. 
Michaelis to further their use. 

The Portland cement made from blast furnace 
slag as a base is a true Portland cement, the only 
difference between it and any other kind being 
that the ingredients are taken largely from an 
artificially prepared slag instead of from a nat- 
ural rock or earth. This slag, the by-product of 
iron furnaces, consists essentially of lime, silica 
and alumina, the three main constituents of 
Portland cement, with only traces of iron oxide, 
so its usefulness in the manufacture of Portland 
cement is obvious. Portland cement so made 
should. in no way be confused with any type or 
kind of slag cement or iron cement. One of the 
largest producers in this country, the Universal 
Portland Cement Co., manufactures its cement in 
this manner. 

Slag cement proper is not a fused material, but 
is the intimate mechanical mixture of slaked 
lime and granulated blast-furnace slag, both ma- 
terials being pulverized before, during or after 
mixing. It is a member of the pozzulanic group 
of cements and is not widely used either in this 
country or abroad. Like natural cement, slag 
cement is inferior to Portland cement in strength 
and wearing qualities, is lighter in color and in 
weight and is normally slower in setting. 

The fourth type of the so-called “slag-cements,” 
the kind about which the discussion in Germany 
has raged, bears a family resemblance to the one 
mentioned immediately above. It is formed by 
adding to the ground Portland cement clinker, 
prepared as a true Portland cement, up to 30% of 


pulverized slag. This has been the 
many by some makers for some 
claimed that the addition of a ma: 
silica in an active form was hig! 
the cement. On the other hand, th: 
feeling against the practice am: 
land cement makers, with the 
the article referred to. The adi 
ized slag to the Portland cemen: 
had any vogue in the United s: 
We have then a high-iron cen 
Portland with high iron conten: 
which is merely a mixture of un: 
a true Portland mixed after bur: 
verized slag, the mixture being k 
“eisenportlandcement,” but not 
name in this country; and a tru: 
uses slag as a basis for its ingr: 
should be kept separate in the n 
complications of nomenclature ir 
tries cannot but add to the conf 
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The well-kn: 
the daily n 
wrong on ti 
finds a fair fi in this sub. 
ject of slag « t. W 
before us a < 
to be from the Louisville rier-Journal” 
After reading it we can only conclude that the 
exigencies of the liquor controversy jy his beloved 
state must be taking too much of Marse Heny 
Watterson’s time from his editoria 
clipping reads: 


tendency of 
A Newspaper’s 


Idea of Slag 


Paper to go 


Cal matters 


Cement. h 
e have 


Ng reported 


duties. The 


It really seems as though nothing 
less, if men only knew how to us 
furnace affords an illustration. Stone {is lighter 
than iron, and hence will float upon it like of 
on water when both the stone and the iron ape 
melted in a furnace. Some of t)! 
rises to the top becomes slag. For years millions 
of tons of slag were thrown away or used to #J 
up gullies on vacant land. But at 
found for it worth while. It is thrown while 
white hot into water, and is at without 
further ado changed into Portland cement. As 
cement was never so much in demand for all 
sorts of purposes as to-day, it is fortunate that 
this very cheap way of making it was discov- 
ered. The man who first learned to do the trick 
deserves a monument more lasting than bronze 


Why not a concrete monument’ 
so eminently fitting. 


were worth- 


The blast 


stone which 


ast a use was 


It would be 


Harbors and Harbor Engineering in the 
United States. 


A branch of engineering work which as yet has 
furnished but few opportunities and limited scope 
for engineers in this country is that of harbor 


engineering. Three reasons for this may & 
cited: (1) the lack of systematic public admin 
istration of our ports and their commerce; () 
the comparatively simple character of the works 
which meet the requirements under the cont: 
tions of small tidal range on our coasts, and @) 
the frequency with which old and inadequate ! 
cilities are permitted to continue in service ia 
spite of their inefficiency and lack of economy. 
The foregoing remarks apply to a port 3! 
whole (inclusive of its harbor proper), but & 
dependent of the means of approach from tt 
sea. As appropriate to a consideration of the 
general subject of port and harbor development 
We quote the following statement trom a report 
on European ports submitted to the Canadiam 
Minister of Marine in 1908: 

The striking features of British and Cont 
nental construction are permanence: and contia- 
uity of purpose. Though the work may be @ 
ried on over a large time period, the whole # 
the result of a complete original lan or let 
ing idea carried out by sections «« the demands 
of the business warrant. Time is t:ken t care 
fully consider and prepare complet: plans. 

In the later development of modern pee 
small attention has been given the aa 
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cece ener renner rr 
on cll 


ympleted scheme. In many cases 


° the 
effect of sible to provide recreation areas, 


= ne broad and spacious promenades 
” ae without in any way interfering 
for n ile 

with ~, nade with a view to future ex- 
Designs more successful ports (as Liver- 
eee and Antwerp), with courage and 
por ence in tne future, provide for anticipated 
confide ee a) sult they are the leaders in prog- 
trade. The ! successful ports keep their de- 
an ment ahead of the demand and so capture 
SS a Wy it comes. 
The engineering profession, through the im- 
nortance placed upon its integrity and high 
standing, al the remuneration it commands 


in this line of work] has attracted to it men of 


ommanding ability and executive skill. They 
cali not or the technical features, but they 
ae themselves for expert executive advice 
ary prominent part in the councils of 
commercial and corporation boards. The im- 


srovement of rivers, in all its branches, and as 
"ule the maintenance of docks, are done de- 
nartmentally (that is, by the officers and men 
of the port authorities). In Liverpool and Glas- 
gow, where continuous development has evolved 
an experienced staff and efficient plant, most of 
the dock construction is also carried out depart- 
mentally. ‘ 

As a rule, sheds, equipment and work of a 
special nature are done by contract. As a gen- 
eral rule, large works are constructed more rap- 
idly by high-grade contractors, but this method 
joes not lend itself to modifications due to ex- 
verience gained as the work progresses, and 
most engineers claim that when they put in the 
work themselves they know what they are get- 
ting. 

For contract work, bids or tenders are in- 
yited from firms of known integrity only. The 
lowest tender is not by any means always taken, 
and great consideration is given to the con- 
tractor’s record, to the work he has in hand, to 

program he can put forward, and to his 
ganization and plant for the work. The stand- 
ing of contractors is very high. Owing to the 
fact that the lowest tender is not considered of 
more advantage than the one best equipped for 

work, sound firms remain in the business 
und continue for generations. They ask for 
prices to make a profit, and their prices being 
so much per unit there is very litte question of 
extras. If the work is enlarged they usually con- 
tinue it without question, asking and obtaining 
such increase as is fair under the circumstances. 
They have on their staffs high-class engineers, 
od the relation between the engineers and the 
contractors is more easily maintained from the 
fact that the class of their work is high and 
there is little cause for friction with regard to 
extras or overtime. 

The ports that are doing the biggest business 
and doing it most efficiently are the ports that 
have kept their facilities ahead of actual re- 
julrements. The ports that have remained sta- 
lonary or have lost in prestige have been those 
which neglected to provide facilities before bus 
hess was forced to seek elsewhere the same 
facilities provided by rival terminals. Business 
follows the facilities. 

Unity of authority, concentration of business, 
depth of water areas, and facilities for despatch 
of business are the prominent characteristics of 
successful port administration. 


During the past few years much has been said 
and written in regard to the failure of American 
ports to make such improvements as would tend 
‘o develop their shipping trade and would meet 
modern requirements for the accommodation of 
this trade with efficiency and economy. The im- 
provements of the first class include navigable 
‘reas, piers, docks and wharves suitable for 
Steamers of large size. Those of the latter class 
nelude cargo sheds and freight warehouses, rail- 
“ay connections, and means for the convenient 
and economical handling of freight between ships, 
sheds and cars. The outer works and means of 
access (from the sea or lake), such as break- 
waters and deep-water ship channels, are pro- 
oo by the federal government, with assistance 
~ State and municipal authorities in some 
ases, as for the formation of a deep channel 
_—— the harbor proper. The design, construc- 
Nd maintenance of these works are in the 
hands of the U. S. Engineer Corps. 
“any accommodations for ships, the hand- 
d transfer of freight, the warehouse ac- 





commodation and the railway facilities are mat- 
ters for local authority. The provision and con- 
trol of these works, however, are often distributed 
among various authorities and private interests 
With such a dispersion of authority and respon- 
sibility, progress is hampered both by inertia and 
friction; consequently there is no unity or har- 
mony of action, while great difficulty is experi- 
enced in the formulation or acceptance of any 
definite policy or line of action, as well as in the 
initiation of any work of improvements. 

In his report on “Water Terminals,”* the U. S. 
Commissioner of Corporations (Mr. Herbert Knox 
Smith) has called attention to the fact that two 
factors particularly tend to cause the backward 
condition of our ports: (1) their water frontage 
is, as a rule, largely under the control of private 
interests; (2) the value of the approach channels 
formed at great expense by the federal govern- 
ment is sometimes neutralized by the action or 
inactivity of local authorities in regard to 
terminal accommodation for shipping and 
commerce in general. Mr. Smith made 
the very wise suggestion that the gov- 
ernment should undertake these costly chan- 
nel improvements only upon the condition that 
the locality benefited agrees to furnish adequate 
public terminal facilities. In this report it is 
stated that public control exists in considerable 
degree only at New Orleans, San Francisco, Bal- 
timore and New York, while at the last place it 
is greatly modified by exclusive private leases 
for long terms. Out of 50 of the present ports 
(including those on the Great Lakes) only two 
(New Orleans and San Francisco) have prac- 
tically complete public ownership and control of 
their active water frontage. 

Where a railway or other private concern owns 
an important frontage upon a harbor, it is nat- 
urally inclined to utilize and deveiop this for its 
own exclusive interests, and to give little if any 
consideration to its relation to the develop- 
ment of the harbor as a public utility. Nor are 
private concerns at all inclined to permit the use 
of its facilities by other and competing concerns, 
whereas it is to the interest of the port to have 
adequate facilities furnished to all comers with- 
out discrimination. If an improvement on the 
privately owned frontage should be needed as a 
matter of public benefit, but would not be of 
particular benefit to the private interest, it prob- 
ably would not be undertaken. Furthermore, if 
public development of the harbor facilities should 
include improvements calculated to benefit inter- 
ests rival to the one in question, the latter would 
naturally make strong opposition to these im- 
provements. Such conditions constitute a case 
of what is known as adverse ownership. On the 
other hand, where a public authority has control 
(more or less) over a harbor whose water front 
is owned largely by private interests, there is 
little incentive to the development of the harbor 
and great difficulty in devising any large or com- 
prehensive scheme of improvement in the public 
interest. 

Thus at Boston, the present facilities for ocean 
steamers are owned mainly by the railway com- 
panies, and the accommodations provided were 
for years far below what was needed. Now one 
of the companies has built greatly improved fa- 
cilities, but of course the location and arrange- 
ment of these were determined by the location 
of the company’s property and not by considera- 
tion of the interest of the port or the convenience 
of the shipping companies. At the same time 
the State is developing public facilities in an en- 
tirely different part of the harbor, and it is easily 
possible that eventually these may supersede the 
privately owned facilities built at large expense. 
It is quite evident that in such a case as this it 
would have been much better to have one author- 
ity, and that a public authority, in entire con- 
trol of the situation and the expenditures. Prob- 
ably more progress would be made by our sea- 
ports if there was an important American mer- 
chant marine, with numerous and powerful ship- 
ping companies to demand recognition. As it is, 





*Report of the Commissioner of Corporations 
on Transportation by Water in the United States 
(Part 3, Water Terminals); U. S. Department of 
Commerce and Labor, Washington, D. C. Eng. 
News, Oct. 6, 1910. - 


the demand comes more or less indirectly, and in 
part on behalf of foreign concerns. 

We may perhaps contrast our rather limited 
work in this branch of engineering (excepting al- 


. Ways that done by the government under the di 


rection of the U. S. Engineers) with the very 
extensive and comprehensive work of practically 
all European ports: Liverpool, Glasgow, Bristol, 
Southampton, Manchester, Hamburg, Antwerp 
Havre, etc., are all striking examples in this 
line. It is true that London, the greatest port 
in the world, has not kept pace with others, but 
this is because its water front and its docks have 
been in the hand of numerous and rival com 
petitive private interests. However, with the re 
cent acquisition of all these properties by the city, 
and the creation of a single organization to have 
entire charge, a general scheme of improvements 
on engineering and 
inaugurated. 

One great defect of American ports is lack of 
public control and of concentrated authority for 
such control. Private interests have control dis 
proportionate to their relations to the public in 
terests in the port. Public interests are served, 
too often, by a number of bodies more or less 
diversified, acting independently, and not infre 
quently subject to political control. The contro) 
of the port as a public utility may be in the hands 
of the city, of a special board or commission, or 
of the State. At both New Orleans and San 
Francisco (the only ports having public owner- 
ship and control of their water fronts) the con 
trol is in the hands of a State commission; the 
same system exists at Boston, but in this case 
the present water front is mainly privately owned, 
and the State is developing 
pubiicly 


commercial lines has been 


a policy of providing 
owned facilities on made land The 
Canadian government has recognized that a port 
is not merely of local importance but rather of 
national importance, and for this reason it has 
for many years assumed control of the manage 
ment and improvement of the harbor of Montreal 
and its approach from the sea, with satisfactory 
results to all interests. State control exists in 
France also, but here there is often complaint 
at delay in providing the necessary improvements, 
partly owing to the amount of “red tape” in 
volved and partly no doubt to the fact that the 
government has to consider all the ports, while 
each individual port considers that its claims 
should have precedence. However this may be, 
it may be noted that a very comprehensive scheme 
of extension of the port of Havre has been au- 
thorized, requiring very large and 
gineering works. 

At Liverpool, Glasgow and London, the entire 
control is in the hands of special port commis- 
sions which control all functions relative to 
facilities, improvements, pilotage, port charges, 
etc. At New York and at Bristol (England) the 
city government exercises direct ownership and 
management. At Manchéster, the works are 
owned and operated by a company, but the city 
has large representation in the company, owing to 
its financial support of the enterprise which built 
the ship canal and thus created the port. 

Inland seaports situated upon or above the tidal 
portions of rivers are more common abroad than 
in this country, and in many cases they are ports 
of no small importance, even when established on 
comparatively small streams. Many of them are 
river ports also with an inland waterway traf- 
fic which is auxilwary to the ocean traffic. Where 
the streams are relatively small, ‘the increasing 
size of ocean steamers naturally involves diffi- 
culties in providing a navigable channel suitable 
for the handling of vessels; and in addition to 
this the river itself may present difficulties due 
to floods, silting or other influences. Neverthe- 
less, several ports have been brought to great 
size and commercial impcrtance in spite of these 
limitations. Notable instances of this kind are 
Glasgow on the Clyde (:n Scotland) and New- 
castle (and adjacent ports) on the Tyne (in Eng- 
land). In this country, however, most of our 
seaports are in land-locked bays or on large rivers 
where wide and deep channels can be provided 
without much difficulty. 

In considering the questions of harbor develop- 
ment and rail-and-water terminals, we must deal 


costly en- 
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with the commercial conditions as well as with 
the engineering features. This is necessary, since 
the establishment of facilities for the develop- 
ment and improvement of a port involves very 
much more than the design and execution of the 
individual engineering works. In fact, these 
works are simply the means to the end of fur- 
thering the commercial prosperity of the port. 
The harbor engineer, however, must study and 
have a familiar knowledge of these important 
features which have a governing influence upon 
the technical part of his work. This is indicated 
in the Canadian report which we have quoted. 

There is not necessarily any direct relation be- 
tween the commerce of a port and the facilities 
which that port affords. The establishment of a 
port and of harbor facilities does not result neces- 
sarily or of itself in the development of business, 
although this point has been overlooked in some 
cases. It is a difficult matter to attract new trade 
to a port, or to attract any important trade to a 
new port (even when there is good promise of 
business), for the reason that established trade 
routes and steamship lines are not easily di- 
verted. For this reason, the commerce of many 
a port continues to grow in spite of failure of 
the authorities to provide improved facilities com- 
mensurate with this growth. ‘ Nevertheless, this 
is no good reason for such dilatory action on the 
part of the authorities, since the general evi- 
dence points to the conclusion that the port which 
is progressive in providing modern facilities is 
the one which finds its commerce increasing. 

On the other hand, if a port offers facilities in 
advance of what are needed for its commerce, 
and expects the steamship companies to develop 
business, it will find that it is working on a 
wrong hypothesis. Steamship companies exist for 
profit, and will send their steamers wherever there 
is business, even if the port offers only an anchor- 
age, and freight must be handled by boats and 
lighters. This aspect of the case has been stated 
very plainly in a report of the Massachusetts 
Board of Harbor and Land Commissioners (1910) 
in regard to the proposed development by the 
State of a great shipping and railway terminal on 
lands acquired for this purpose at East Boston: 

The building of piers 1,200 ft. long with 35 ft. 
of water in the berths does not necessarily bring 
large steamships to the port. There are now un- 
used piers at this port. Steamships will come 
here if there are passengers and cargoes. The 
citizens of Boston must develop the business, the 


manufacturing and the commerce of Boston, 
Massachusetts and New England. 


When the Manchester ship-canal was built, con- 
verting the inland city of Manchester (the center 
of a great manufacturing district) into a seaport 
30 miles from the coast, it was recognized that 
the development of the ocean or over-sea ship- 
ping trade would be slow, due to inertia in com- 
mercial affairs. And this in spite of the fact 
that there was a great trade to be handled and 
that elaborate modern facilities had been pro- 
vided. Local interests undertook, therefore, to 
help this development in two ways, of course with 
a view to their own profit: (1) Steamship lines 
were established having Manchester as the home 
port, for where one ship goes another will follow, 
and where one line finds business others will try 
to secure a share. And each steamer is a power- 
ful advertisement for the port. (2) Great efforts 
were made to increase the importance of Man- 
chester by securing additional local industries, 
which would incidentally develop both import and 
export business. The most conspicuous feature 
of this movement was the acquisition of a very 
large tract of land adjacent to the canal, and the 
establishment thereon of a number of important 
manufacturing concerns. And the port authori- 
ties have been active in improving their facilities 
to keep pace with the growth of business. 

It is to be noted also that ports have different 
commercial characteristics: some have both pas- 
senger and freight traffic in important (but vary- 
ing) proportions; others have mainly freight traf- 
fic, and a few have mainly passenger traffic. 
Among these last may be mentioned Dover (Eng- 
land), which has a large continental traffic and 
is also a port of call for important lines of ocean 
steamers. This port, it may be noted also, has 
few natural advantages and has been artificially 
created, in the main, by enclosing a large area 


of open sea by means of breakwaters. Some 
American ports which formerly were used almost 
entirely for freight have developed an important 
passenger business, and this is notably the case 
at Boston. Where the passenger business is an 
important factor, special provision is required for 
the convenience of passengers at the pier or 
wharf, and in going to and from the pier. 

In another respect also, the engineering features 
are of secondary importance, and that is in the 
commercial location of a new port. Many harbor 
and commercial prospects have come to naught 
by failure to recognize this condition. It is not 
difficult to find locations offering great natural 
advantages, and the engineer for a promoter may 
find it easy to lay out a very desirable port with 
exceptionally good facilities. But it is not easy 
to secure financial or commercial backing for such 
projects, owing to the grave doubts as to the ac- 
tion of shipping interests in adopting the new 
ports. The Montauk Point project (Long Island, 
N. Y.), which has been advocated at intervals for 
nearly fifty years, is an instance; and another is 
that (now obsolete) for a great port at Galway, 
on the west coast of Ireland. Both of these were 
proposed mainly for passenger service, and in 
view of their location relative to trade routes it 
is probable that no amount of natural advantage 
or engineering skill could make either one of them 
a commercial success. The port of Manchester, 
mentioned above, is an instance of quite a dif- 
ferent kind. Here the commercial conditions were 
such as to promise success in spite of the entire 
absence of natural advantages and the enormous 
expense and great engineering work necessary 
to convert this inland city to a port available for 
ocean steamers. It is to be noted also, that some 
of the largest and most important ports have been 
established at apparently unfavorable locations, 
and have been raised to prominence by a com- 
bination of commercial intelligence and aggres- 
siveness with engineering skill. Notable examples 
of this are the cities on the Clyde in Scotland and 
the Tyne in England, as noted already. 

It may seem that we have strayed rather far 
from the question of the work of the engineer in 
harbor construction and development, but we have 
shown that the engineer has to consider a great 
deal more than the purely technical aspect of the 
question. However, we may now touch upon the 
engineering side of our subject. 

One of the first questions is whether to have a 
closed or open port, and this is determined usually 
by the tidal range. In this country the variation 
of water level is so small that little difficulty is 
found in the varying elevation of the ships’ decks 
or in providing ample depth at low water. In 
Europe, however, it is very generally necessary 
to form a closed port, connected with the ship 
channel or open sea by locks. This has the ob- 
jection of interfering with the free movements of 
vessels, a ship arriving shortly after the period 
of high tide having to wait for several hours in 
the stream before it can enter the harbor. For 
this particular reason, the designs for the new 
extensions for the harbor at Havre (France) pro- 
vide for an open basin. This is intended for the 
use of large transatlantic steamers, and it was 
considered that the advantage of enabling ships 
to enter and leave regularly, at all stages of tide, 
and without the delay and danger of handling 
these big steamers in a lock, would more than 
compensate for the extra cost of deep founda- 
tions permitting ample depth of water for the 
largest vessels at the lowest tide level. The im- 
portance of the question at Havre may be under- 
stood when it is stated that the range from max- 
imum high water to minimum low water is about 
27 ft. At Southampton, too, there are open basins 
as well as closed basins or docks. Antwerp has 


a great length of open river front with masonry - 


walls or quays, but has also closed docks. 
Another question is as to the respective merits 
of piers or basins for the use of ships. In the 
former case, the vessels lie alongside piers project- 
ing from the shore line or quay and separated by 
comparatively narrow water spaces or slips. In 
the latter case, the ships loading or unloading lie 
at the wharves or quays formed by the sides of 
a large rectangular basin or dock, while vessels 
waiting for.cargo or orders can be moored in the 


central space. The former practi 
versal in this country, while the 
universal abroad. At Mancheste: 
is a combination of these plans, r 
jecting into large basins. In an, 
of water and length of frontag: 
ficient to accommodate not onl; 
using the ports but also the lar. 
may be expected in the future. 
be provided capable of taking in 
for repairs. 

In the construction of work 
eign practice has been to have ny 
and permanent works than in t} 
timber has been used freely, bu: 
dency towards a more extensive 
Thus at American ports piers ar, 
built with masonry walls and soli 
of timber pile construction. The 
ditions will in some cases be an j 
although it may be said that in 
and heavy construction is adopt 
foundation conditions, the constr 
signed to meet these conditions 

Upon the piers and wharves : 
freight sheds or transit sheds fo: 
to be loaded on ships or into cat 
ference of opinion as to whether «0; 
story sheds are preferable, and t 
largely upon local conditions. 
are most generally used, but fo; 
large ocean passenger steamers 
times an upper floor extending : 
length of the pier. This floor is 
Passenger accommodations. At 
ever, two-story sheds are used 0: 
work, the upper floor being for in 
and being equipped with trav: 
cranes which handle this freight 
shed and from shed to cars or wag 
bound freight is handled on the lo 


some cases, storage warehouses sev. 


height are built on the piers or 
such a plan has been proposed for 
ping facilities needed at Philadelph 


SY 


rule the warehouses are quite disti: 


“transit sheds.” 
Railway connections and facilities 


to the economic and efficient handling 
ness, but at the older ports it is often 


the new 


ind fre ght 


cantilever 
ship t 
The 
floor. In 
| stories in 
larves, and 
new ship- 
But as a 
t from the 


re essential 
»f the busi- 
extremely 


difficult to find sufficient space for the tracks and 


switches needed to provide for the 
growing traffic. 
this respect, have been discussed in 


The conditions at N 


existing and 
w York, in 
yur columns 


At Montreal, and at many European ports, such 
facilities form a part of the harbor equipment, 
under the ownership and management of the har- 


bor authorities. 


Not only must the trackage sys- 


tem afford ample communication with the docks, 
piers, etc., but it must be connected with the 


various railways entering the port 
This matter of railway facilities is 


1 weak point 


at many of our ports, and Mr. Smith in his report 


in “Water Terminals’ (mentioned 
that only seven of our ports have 
proaching a general belt railway. 


ove) states 


anything ap- 


One 


reason for 


this lack of such important facilities is that each 
railway has little interest in providing more than 
barely sufficient trackage to serve such part of 
the water front as it owns and controls, while 
the port authority has no land available for 4 
belt railway or for linking up the various indi- 


vidual railway lines. 


Wagon traffic must be provided for 


ind where 


passenger traffic is important, there must be com 


venient means of access for carriages 
and street car lines. Auxiliary facilitiv- 


vided will include dry-docks and 


omnibuses 
to be pro- 
hip repair 


yards, coaling appliances for steamers. grain ele- 


vators, stock yards, railway freight 


The lack of freight-handling facilit! 


chinery is one of the weak points 


ports, especially in comparison wit! 
and extensive equipment of this kind | 


ports. This condition, however, see! 


not entirely to lack of progressivenes= 
In 
the Montreal Harbor Commissioners 
Cowie (Chief Engineer) gave as on 


of the authorities at our ports. 
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be ng to European ports, and their LETTERS TO THE EDITOR Andrews in the construction of reservoirs at 
ports ° : : 
ca n- ged at the latter for a round-trip Waltham, Manchester and Lisbon Falls is exactly 
erews are © uently, at the American port the the same as that of many engineers 


voyage. Cor 
ship has its 
githout addi 
nome port, n 
qa new crew } 
to sail. Sho 
regain its in 
ship cargo 
rather differ: 
rews, howe\ 
son for failur 
The soluti 


w available to handle the freight 
nal expense. On arrival at the 
iy of the crew are discharged and 
ot engaged until the ship is ready 
the American merchant marine 
rtance, the problem of handling 
our own ports would assume a 
phase. The system of employing 
_ is not the sole or sufficient rea-, 
io provide necessary facilities. 
f the problem of freight-handling 
facilities is being made more in- 


machinery ‘ : 
actent by the increasing demand for the handling 
“¢ goods TAP y and with a minimum of damage. 


ht from a ship by slings and land- 
vier to be handled and rehandled in 
small units trucks and wagons is not only 
yow work, but involves many chances of loss 
cal jamage and delay. With many special forms 
of jock cranes and transporters, the freight may 
te handled in large lots and delivered directly to 
a storage floor or loaded directly on cars, wag- 
ins, lighters or canal boats. Mr. Cowie points 
wt that the demand for speedy and safe delivery 
s an important and increasing incentive for the 
introduction of methods of mechanical handling 
of freight. Another incentive is the reduction in 
cost of handling effected by such methods, and 
where great quantities of freight are handled a 
vey small reduction per ton will make a very 
appreciable saving in the year’s work. This ques- 
tion has been discussed already in our columns 
and need not be enlarged upon at this time. 

In regard to improved facilities it may be said 
that it is easy to lay either too much or too little 
stress upon their importance. On the one hand, 
it may be assumed that to provide them will or 
must lead to growth of trade. On the other hand, 
it may be assumed that as existing trade gets 
along without them they are not really needed. 
Such assumptions are not logical nor of universal 
application; established traffic will continue un- 
der difficulties, but may readily expand when bet- 
ter facilities are not provided. But business is 
the prime essential in any and every case. 

The report by Mr. Smith on “Water Ter- 
mins,” to which reference has been made 
already, lists five prime factors for good 
water terminals: (1) harbor organization, (2) 
wharves and piers, (3) warehouse space, (4) 
transshipping or freight-handling machinery, and 
(5) belt line railway connections between the 
water traffic, the railways, and (if possible) the 
local industries. On the basis of ‘is investiga- 
tion, which covers not only seaports but also in- 
land navigation and river and lake ports, he pre- 
sented five conclusions: (1) terminals are as im- 
portant as channels, (2) our harbors have not 
developed their terminal frontage, nor are they 
properly organized or controlled; (3) railways 
largely control water terminals, often to the dis- 
advantage of general water traffic; (4) there is 
practically no linking up of the rail and water 
systems at the water front, but rather the oppo- 
site tendency; (5) localities or ports have little co- 
operation with the federal government which im- 
proves their channels. 

It wilk be evident that under the conditions now 
existing, and which we have outlined above, there 
'S at this time comparatively little scope for the 
American engineer in the broad lines of harbor 
design and development. The engineer for a com- 
pany owning a certain water front may be re- 
quired to plan for developing or utilizing this 
Property; but he will have to do it within limits 
Prescribed by property boundaries and on the 
harrow lines of private interests and individual 
facilities, rather than on the broad lines of the 
best location and arrangement of facilities to 
venefit the harbor ana the commercial port as a 
whole. At the same time, the engineer for a har- 
e oo may be equally unable to follow 
vo = broad lines of policy, owing to limita- 

“s imposed by private ownership of important 
og of the water front and the harbor. There 

* exceptions to these conditions, it is true, but 
ls to be h ped that the conditions themselves 
Wil become ceptional. 
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The Use of Slghar in Embedding Metal in Stone. 


Sir: I have read with interest both your ab- 
stract and the original article by Mr. G. Denil 
on the destruction of masonry by embedded and 
attached metal (Eng. News, Aug. 24, 1911, p. 232). 
It is a matter which I have had in mind for 
some time; in fact, I had intended to get together 
just the same sort of information from American 
practice. 


I cannot agree, however, with some of his 
conclusions, my observation being that sulphur 
is particularly bad and not only eats the iron 
or steel, but also the stone. I have especially 
in mind the cast-iron fence surrounding the 
Oak Hill Cemetery in Washington, D. C., which 
shows an example of sulphur filling in which 


the cast-iron posts are badly eaten and also the 


supporting granite stones. These latter are 
rounded, all corners being entirely effaced, and 
the disintegration has taken place more on the 
south, or sunny, side than on the north 
W. J. Douglas 
60 Wall St., New York City, Aug. 30, 1911 
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Anti-Typhoid Inoculation Recommended to Field 
Engineers and Contractors. 


Sir: With the exception of the army, | suppose 
there is no one body of men more frequently ex- 
posed to the disease of typhoid than engineers 
in the field. Conditions usually found on con- 
struction work away from a civilized community 
all tend to unsanitary conditions and it is not 
infrequent that an epidemic of typhoid is the rx 
sult. 

In view of this fact I believe 
readers will be glad to know 
which may be secured by 
against typhoid. It is only recently that this 
inoculation has been used in this country—be- 
ing first introduced into the Army, and the fig- 
ures from that source are of decided interest. 


many 
of the 


of your 
protection 
being inoculated 


“Modern Treatment,” by Hare, published late 
in 1910, states that 
anti-typhoid vaccination is now being carried 


out among the enlisted men of the United States 
Army. The work was begun in February, 1909, 
and a recent report shows that 1,400 have been 
immunized. With one exception, no case of ty- 
phoid has occurred among those vaccinated. On 
the other hand, 135 cases of this disease have 
been reported among the 75,000 enlisted men since 
the introduction of vaccination. 


A medical journal of recent publication states 
that 


during the Spanish-American War, there were 
20,737 cases with 1,586 deaths, and all within 3% 
months. One in six had the disease and of those 
regiments left in the United States, one in five. 
Among the 18,000 men mobilized along the 
Mexican border during the recent maneuvers, all 
were immunized by inoculation and after 2% 
months ef camp life no cases had developed ex- 


cept one teamster, who, it was found, had not 
been inoculated. 
English army statistics demonstrated that the 


ratio of uninoculated to inoculated men who con- 
—— the disease was 7 to 1 and of deaths 11 

These figures seem to indicate that the anti- 
typhoid virus is doing in its field what smallpox 
vaccination has done to stamp out that dread 
disease. 

During a recent typhoid epidemic in a con- 
struction camp, the writer, with. nine others, was 
treated with the virus. None of us felt any ill ef- 
fects from it, with the exception of one man who 
suffered from a severe headache for a day. The 
method of application is very simple, the 
being introduced into the arm with a hypodermic 
needle. Yours truly, 

Albert A. Northrop, 

Assistant Auditing Engineer, Mississippi River 

Power Co. 
Keokuk, Iowa, Aug. 19, 1911. 


{Those who wish to pursue this subject further 
may find an interesting article entitled ‘“Anti- 
Typhoid Inoculation in the American Army,” by 


Major Frederick F. Russell, Medical Corps, 
U. S. A., in the “Journal of the American Public 
Health Association” (Urbana, Ill.) for July, 
1911.—Ed.] 
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The Design and Construction of Waterproof 
Concrete Tanks. 


Sir: The excellent report of Mr. Hiram B. An- 
drews as abstracted in Engineering News, July 
27, 1911, p. 122, suggests many points of interest 
in connection with the construction of water- 
proof concrete structures. The experience of Mr. 


virus. 


who have come in contact with this class of con 
crete construction. Many cases will be recalled 
where leakage has taken place between sections 


of a concrete wall put in at different dates, as on 


the following day or at least with intervening 
time sufficient for the concrete to have taken its 
final set One case in the writer's experience is 
particularly interesting It is a circular storage 
reservoir built to store water for a small city in 
Rhode Island. One of the largest and most note 
worthy construction companies in America did 
the work. A great deal of care was taken to 
grade the aggregate so as to give the densest 
possible concrete, and equally as much care was 
taken to brush away all laitance from the 
surface of the concrete in the forms before plac 

ing fresh concrete at the beginning of each pour 
In spite of this care it was possible after a few 
months to determine each day’s pour, by the wet 
bands which occurred when the day's work was 
finished. At some divisions these extended en 
tirely around the tank. At places the leakage 
was considerable, and sufficient not only to make 


the tank unsightly, but to cause a considerable 
loss of water. 

It is the observation of the writer that this 
type of leakage does not diminish with time, as 


in the case where it is caused by seepage through 
a porous wall. When a rich mixture 
apparently all possible precautions 
produce a good job, the divisional 
the successive pours are 
Engineering News, July 6, 
article by Prof. Alfred H. 
shows the cause of the 
shows by the results of 

tions the shrinkage 
air even though 
ter Ill of 
the matter 
in air 

way of 


and 
taken to 
between 


is used 
are 
lines 
more troublesome In 
1911, p. there is 
White which indirectly 
trouble. This article 
many and deduc 
of concrete setting in 
reinforced with steel In Chap 
“Reinforced Concrete,” by Considére, 
of shrinkage of concrete while setting 
is taken up. The 
explanation: 


26, an 


tests 
while 


following is quoted by 


In prisms made of neat cement 
tying the blocks together * * * * and preventing 
shrinking in the vertical direction, the joints 
opened so much as to become visible to the naked 
eye. * * * * When the reinforcing rods prevent 
shrinking and do not cause cracks as in the case 
with common concrete the stresses and changes 
due to the shrinking cause a decrease in elastic- 


with iron rods 


ity, resistance and capacity for elongation before 
rupture. * * * * These unfavorable changes in 
concrete increase with time during several 
months. 

The observations of Considére are as a whole 
corroborated in the article by Prof. White The 
best experiments show conclusively that when a 
mass of concrete hardens in air, it shrinks from 
0.02% to 0.05%. As the mixture is made richer 
the shrinkage increases in amount as well as 


rapidity. 

In pouring the concrete for a standpipe, a sec 
tion of equal depth is poured around the stand 
pipe each daw The section poured one day be 
comes hard before the section for the next day is 
put in place. The concrete put in place the sec- 
ond day begins to set, at the same time gripping 
the reinforcement. When deformed steel rods are 


used the bond of the concrete to the steel be- 
comes strong enough to prevent the mass from 
settling down as it shrinks, leaving an opening 


between the sections of different age. This open- 
ing will increase in width as the hardening of 
the concrete progresses. If water is put into the 
standpipe within a month, the sections will per- 
ceptibly swell and in some cases will the 
cracks. When water is put into the standpipe 
and the horizontal reinforcement is put under a 
stress of 12,000 to 15,000 lbs. per sq. in., the rods 
near the bottom of the tank elongate, increasing 
the diameter of the tank or else putting a tre 
mendous shearing force into the concrete. This 
shear will tend to make the concrete open along 
vertical lines on the outside of the tank and be- 
cause the elongation of the steel is zero at the 
top the horizontal shear decreases in intensity 
from the bottom toward the top. This will bring 
extra strain on the weak horizontal joints which 
form the divisional lines between the different 
pours. This difficulty could be obviated for the 
most part by increasing the amount of reinforce- 
ment, which will decrease the elongation of the 
steel at the bottom and leave the standpipe in 
more nearly its original form. 

To prevent leakage through horizontal joints, 
grooves are formed in the surface of the concrete 
at the close of a pour for the purpose of receiv- 
ing the section above. This causes the water to 
pass through a greater distance in order to reach 
the outer surface, consequently decreasing the 
volume of leakage. However, the most satisfac- 
tory method of overcoming the difficulty would 


close 


zy 


be to use copper strips from 4 to 6 ins. in width, 
bent at right angles on both edges %-in., and 
with a small V-crimp in the center. (Fig. 2.) 
After finishing and leveling up the day’s pour 
these strips should be pressed into the fresh 
concrete one-half their width with end joints 
lapped from 3 to 6 ins. so as to form a continu- 
‘ous vertical strip of copper entirely around the 
reservoir. This metal band will last indefinitely 
“in the concrete and completely cut off leaks which 
might take place otherwise. This makes a joint 
in the standpipe similar to that used in the con- 
struction of several types of water pipe. 

The design of a reinforced-concrete standpipe 
will require consideration of the hoop tension set 
up in the horizontal steel, the compression stress 
due to the weight of the concrete, and the stress 
due to the wind pressure on the standpipe. One 
fundamental principle in the design of all ma- 
sonry structures is to so proportion the structure 
that there will be no tension in any part of the 
masonry. Recently it has become common prac- 
tice to abandon this timeworn principle and use 
such high stresses in the steel that cracks will 
occur in the concrete before the steel has reached 
its intended stress. If unit stresses between 10,- 
000 and 20,000 lbs. per sq. in. are allowed in the 
steel, the stress in the concrete immediately sur- 
rounding the steel will vary between about 1,000 
and 2,000 lbs. per sq. in. Most of the concrete 
ordinarily put in such structures will crack be- 
fore these high-unit stresses are reached. In 
order to have the steel and concrete act together, 
the unit stress for the steel and concrete ought 
to be proportional to the moduli of elasticity. 

Let p = unit stress in steel, 
Ee = modulus of concrete, 
Es = modulus of steel, 
Cc = unit stress in concrete. 

Thea p : Bat: Me 

Es 
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The above equality will hold until the concrete 
cracks. In cases where it is not necessary that 
a waterproof job be done the small cracks along 
the sides of the tension rods would do no harm, 
in fact, a recent article in Engineering News 
showed a case where reinforced-concrete girders 
stood their designed load even when the concrete 
was completely loosened in the center of the 
beam and for some distance each side of the 
center, by electrolysis. Just how much these 
cracks amount to in the standpipe can best be 
judged by assuming a rod circling a given stand- 
pipe and stressed to a certain specified unit 
stress. Suppose the rod is embedded in a 30-ft. 
standpipe wall and has been stressed by the 
pressure of the water to 15,000 lbs. per sq. in. The 
elongation of the rod may be computed. 


stress per unit area 


p = 


. — 
7 





deformation per unit length 


Assuming Es to be 30,000,000, 
>= 15,000, 
d = 0.0005 per in. of length. The factor 0.0005 
wives a total elongation of 0.567 ins. or %-in. 
more than the concrete surrounding the rod 
would elongate. This leaves %-in. to be taken 
up by cracks in the concrete. If the concrete 
were a homogeneous mass it is probable that this 
%-in. would be taken up by many invisible 
cracks; in fact, so small that leakage would not 
take place. As a matter of fact the concrete will 
vary a considerable in elasticity. This will cause 
the cracks to concentrate about the areas of low 
elasticity and consequently be much larger. 

It is evident from the above that a unit stress 
for steel much smaller than 15,000 lbs. per sq. in. 
should be used, If 7,500 lbs. per sq. in. is 
used the excess of elongation of steel over con- 
crete will be imperceptible in standpipes less 
than 50 ft. in diameter, 

Let d average distance from a given section 

to the top of tank. 

the total hoop tension in the above 

section. 

radius of the tank. 

unit weight of fluid in the tank. 

width of section or zone. 

2 dgrn, H = dgrn. 

total area of steel in the section and 

p equal the safe unit stress as before. 
= dgrn 

dgrn 


Pp 
As long as the concrete is supposed to act with 


the steel, and to properly protect it, p should not 
be greater than 7,500 lbs. per sq. in. The stand- 
pipe should be divided into several zones and the 
amount of steel for each zone determined from 
the above formula. 


ENGINEERING NEWS. 


The stress in the walls of the standpipe due to 
the winds and the stress due to the weight of the 
concrete will be the largest factors in determin- 
ing the thickness of the walls. The wind stresses 
are determined first as follows: 


Let P = maximum wind pressure per unit area 


perpendicular to the direction of the 
wind. 

Total height of standpipe. 

Inside radius of standpipe. 

Outside radius of standpipe. 

Weight per cubic unit of concrete. 

Unit stress on concrete at the bottom 
of standpipe due to the wind pres- 
sure. 

The total external moment due to the wind pres- 

sure on the side of standpipe is equal to 


n 
r 


r’ 
w 
Ss 


Tn 


h 
2 ES 


Evidently the effect of the wind is to produce a 
tension on the windward side and a compression 
on the opposite side. Equating the above ex- 


ternal moment to the internal resisting moment 
there results: 


7 8 (r’¢— rt) 
4r’ 
4Pr"h? 
aq (r*— r*) 


A numerical value might be substituted for S and 
value for r’ gotten by direct solution, but be- 
cause r’ occurs in the 4th power such a solution 
would be more or less difficult. 

An approximate solution for any given case will 
be sufficient. That is, suppose we assume P = 35 
lbs. per sq. ft., h = 100 ft.; r’ = 16 ft. r = 15 ft., 
then S will equal 53 lbs. per sq. in. of section, 
while if we leave the other dimensions constant 
and change r’ to 15.66 ft., the maximum unit stress 
will be 82 lbs. per sq. in. 

The unit stress due to the concrete may next 
be expressed as follows: 

8s’ =hw 

Where S’ = the unit stress for a standpipe of 
the dimensions given above with W = 150 Ibs., 
there results S = 104 Ibs. per sq. in. regardless of 
the thickness of the wall. The total stress on the 
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The matter of waterproofing standpipe t 
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proofing compounds is the high cost. The writ. 
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Intersection of Floor and 
Wall, Floor on Earth. 
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and Walls,Elev.Floor. 


‘Intersection of Floor 
by Discharge Pipe. 
Fig. |, Details of Floor Construction in Reinforced- 
Concrete Standpipes. 


compression side will then be 157 lbs. per sq. in. 
when the walls are 12 ins. thick and 186 Ibs. per 
sq. in. when the walls are 8 ins. thick. The com- 
pression should not be greater than 200 lbs. per 
sq. in. because there is already a stress set up by 
the steel in resisting the water pressure in the 
standpipe walls. 

The construction of the floor and foundation of 
a standpipe is as important as any part of the 
work. The construction of the floor is usually 
the last work to be done and invariably should 
be the last. We believe that generally a mistake 
is made at this point of the design by thickening 
up the side walls at the junction of the floor and 
walls and tying the floor into the walls with steel. 
Fig. 1 shows the best method of joining the floor 
to the walls. By adopting this method we make 
the floor a unit of itself, consequently it is deter- 
minate and can be proportioned for thickness 
when the bearing capacity of the soil is known. 
The joint shown between the floor and side walls 
filled with asphalt will be watertight under any 
head and will remain watertight even though 
there is some settlement of the wall. The manner 
of carrying on the work of constructing a stand- 


between Pours. 


Fig. 2. Wall of Reinforced-Concrete 
Standpipe Showing Method of Sup- 
porting Horizontal Rods and Junc- 
tion of Separate Day’s Work 


perfectly satisfactory results at a much smallet 
cost than any other known method. 

The price for waterproofing concrete work 
the above method will not usually exceed ! cts 
per sq. ft. We have recently completed a job hav 
ing approximately 5,000 sq. ft. of surface whic 
was waterproofed by the above method for 1! 
cts. per sq. ft. 


G. L. Bilderbeck, 
Civil Engineer & Supt. of Construction, 
War Dept. 
New London, Conn 


Notes and Queries. 

A correspondent wishes to know to what & 
tent the so-called “pudding stones,” that is, stoné 
larger than the regulation %- to 2-in. size, may 
be used in mass concrete. The standard practi 
in this regard may be best expressed in the words 
of a specification for concrete bridges by Mr. Wi 
bur J. Watson, which reads as follows: 


In_ heavy foundation work or othe: 
ing large masses of concrete, the «: 
use not to exceed 25% of one-man »*! 
bed in the concrete when so indi 
drawings. Such stones must be so: 
wet before placing and shall not be )laced og 
than 1 ft. from the surface of th: conerele tg 
not less than ¢6/ins. apart. They must be ioe 
with their largest face at right ang'es to the” 
of principal stress. 
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altogether. The curved tube was also too small, 
and became clogged and was not easily cleaned 
out. In fact, it early becdme apparent that it 
would be necessary to provide a man to look 
after the running of the emergency plant alone, 
and this was done. In the emergency plant the 
flow of the dosing solution to each of the two 
suction pipes was received by one pipe, the dis- 
tribution to either suction pipe being controlled 
by valves. This was found unsatisfactory, also 
due to clogging. In fact, our experiment proved 
the necessity ‘of avoiding valves, flat grades, or 
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FIG. 1. POWDERING AND SIEVING BOX FOR HYPOCHLORITE PLANT, STRATHCONA, ALBERTA, 
WATER-WORKS. 


wells or river, as the case may be, is pumped into 
a circular steel tank, into which the suction pipes 
of the high-lift pumps dif The water is then 
forced into the distributing system. 

Towards the end of November, 1910, an increase 
in the number of typhoid cases was noted, and 
at the request of the Board of Health, the Medi- 
cal Health Officer and the writer made a system- 
atic study of the cases then in existence. At the 
same time it was deemed advisable that the 
water-supply be treated, and an emergency ster- 
ilizing plant was therefore installed. Work was 
started at 10 a. m., Nov. 28, and the sterilizing 
solution was turned into the supply at 10 minutes 


past 2 the following morning, a little over 16 hrs. 
later. 


The materials used for the plant were a candy 
pail, two 50-gal.¢ bbls., two tubs made by sawing 
the tops off two other barrels, and the necessary 
piping, valves, etc. Commercial bleaching pow- 
der, after being pulverized and passed through a 
sieve, was mixed into a smooth paste in the candy 
pail. Water was then turned on, and the solu- 
tion allowed to overflow into the barrels which 
formed the storage tanks. From these barrels 
the solution flowed through %-in. pipes, con- 
trolled by valves, into the overflow tubs. From 
these overflow tubs the solution discharged free- 
ly through a curved brass tube of %-in. bore. 
An overflow pipe was placed so that a head of 
6% ins. was obtained over the orifice. The orifice 
tubes delivered the solution into the bell mouth 
e @ %-in. pipe, which delivered the dosing solu- 
‘on at the center of the mouth of the suction 
Pipe of the high-lift pump. The candy pail was 
replaced as soon as possible by a metal tank 


formed by screwing a piece of 12-in. steel pipe 
nto @ cast-iron base. 
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angles, all of which are apt to aid the formation 
of a deposit, thereby interfering with a uniform 
flow in the pipe. 

A study of the outbreak having demonstrated 
that the. epidemic was due to contaminated water, 
the city council authorized the installation of a 
permanent plant. This consists of a powdering 
and sieving bex; a rising-current conical mixing 
tank; three reinforced-concrete storage tanks; 
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FIG. 2. HYPOCHLORITE MIXING’ TANK, 
STRATHCONA, ALBERTA, WATER-WORKS. 


two small boiler-feed pumps; drain pipes, water 
pipes, etc. 

POWDERING AND SIEVING BOX.—As will be 
seen from Fig. 1, the arrangement consists of an 
oblong box divided into two compartments, the 
irst half being used as a pulverizing surface and 
the second half as a sieve, through which the 
powder passes to a compartment below. The 
framework supporting the sieve is hinged, and 
ean be turned back to rest on the pulverizing 
















































































surface. By this means the unsieved portion of 
the powder can be replaced on the pulverizing 
plate, and when the sieving is complete the sieve 
may be placed out of the way in order that the 
mixing of the powder into a paste may be easily 


done. It may be noted that the front of the 
lower mixing box can be raised, thus aiding in 
the working of the paste, and, after being re- 


placed to provide a box in which the paste may 
be made more fluid, can be again raised to allow 
the fluid paste to wash into the rising current of 
the conical mixing tank. 

RISING-CURRENT MIXING TANK Bleaching 
powder does not go into complete chemical solu- 
tion in water; when the powder mixed with 
water, part is dissolved, but a portion is insolu 
ble. A certain percentage of this insoluble mat 
ter has chemical efficiency, and must be 
in the solution if the total strength of available 
chlorine is desired. In the commercial powder, 
however, there is a large proportion of inert, in 
soluble material, and it is advisable to eliminate 
this as early as possible in the The 
mixing tank shown by Fig. 2 is designed to ac 
complish this result. 

In the design the principle of a 
of water of varying intensity 
rangement consists of an outer cone, into the 
side of which two feed-water pipes are led, and 
from the bottom of which a drain pipe takes away 
the wasted portion of the powder. 
this cone, and co-axial with it, is a second cone, 
the opening at the bottom being 1 in., and the 
diameter of the upper length of pipe being 12 ins., 
the area of cross-section having therefore the 
ratio of 1 to 144. When the drain pipe of the 
lower cone is closed and the feed water turned 
on, water is forced through the l-in. opening, 
and rises in the upper cone. In the face of this 
upper cone a 2-in. pipe is inserted which connects 
with the storage tanks. At a point in this over- 
flow pipe a connection is made through which a 
strong flow of water may be maintained into the 
storage tanks, the overflow from the upper cone 
mixing and being carried with it. Thus the ris- 
ing current in the upper cone can be set to take 
out as much or as little of the insoluble 
of the bleaching powder as is desired, this part 
remaining suspended in the lower portion of the 
cone and being thoroughly washed by the rising 
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water overflowing into the storage tank. It is 
an easy matter to arrange the two water feeds 
so that the water in the overflow cone will be 
quite clear by the time the tank is filled. After 
the tank is filled the drain cock is opened, and 


all the insoluble material not carried over in the 
overflow is washed into the drain and is no fur- 


ther trouble. So far as the author knows this 
method of treatment is original 

STORAGE TANKS.—tThese are reinforced-con 

crete tanks 3 ft. 8 ins. in internal diameter, 5 ins 

in thickness, and 5 ft. 8 

ins. in depth. A suction 

pipe for the feed of the 

pump is inserted 2 ins 

from the bottom of the 


tank, a 2-in. drain pipe is 
inserted level with the 
bottom; a 2-in. overflow 
pipe returns the unused 
solution from the orifice 
box to the top of the 
tank, and a 2-in. pipe en- 
ters the top of the tank 
opposite the overflow 
pipe and is connected 
with the conical mixing 
tank. The tanks are 
filled within 2 ins. of the 
top. A single pipe brings 
the return overflow 
from thevorifice box to a point adjacent to the 
tanks, and from these three pipes, controlled by 
three valves set side by side, convey the solution 
into each of the three storage tanks. A similar 
arrangement is used for the feed from the coni- 
cal mixing tank, and for the suction feed of the 
pumps which lift the solution and deliver it to 
the orifice box. The fact that the solution is 
pumped from the bottom of the tank and the 
surplus returned to the top is relied upon: to 
maintain a uniform strength of solution. 
PUMPS.—The solution tanks are set below the 
pump-house floor. The solution is raised from 
there to the orifice box by means of a small 
boiler-feed pump. The capacity of the pump, 5 
gals. per min., is much greater than the orifice 
flow, and thus a good circulation of the solution 
is maintained. Two pumps are provided, as their 
size introduces an uncertainty of operation. 
ORIFICE BOX.—A steady uniform dosing of 
the raw water is obtained by orifice flow under 
constant head. The constant head is maintained 
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by the overflow pipes leading the surplus solu- 
tion back to the tank from which it is pumped. 
As a variation occurs in the pumping of the raw 
water, it was necessary to obtain an adjustable 
feed of the dosing solution. This is provided for 
by two brass plates faced and held together by 
a spring. Centered on an arc of the inner plate 
are 3/16, % and 7/16-in. holes, suitably spaced. 
A rotation of the inner plate brings these holes 
in turn on a line with a %-in. hole in the outer 
plate. An orifice flow of three degrees of intensity 
can thus be obtained. The outer brass plate is 
screwed into an iron plate which is bolted to the 
face of the overflow box. This box is of rein- 
forced concrete, 3 ins. in thickness. The feed 
from the solution pumps enters at one end, and 
the overflow pipe is placed at the opposite end. 
The details of this box are shown by Fig. 2%. 
Screwed into the outer brass plate is a curved 
brass tube through which the solution, escaping 
from the orifice, flows to the bell mouth of a \%- 
in. pipe by which it is delivered at the center of 
the suction pipe of the pump. This %-in. pipe is 
curved and is set with a continuous slope, all 
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is such that it does not add materially to the 
work of the enginéer, and there is nothing in the 
treatment that he cannot do satisfactorily if he 
so desires. The average engineman does not take 
kindly to an addition to the routine to which he 
has becomne accustomed, but there is nothing in 
the process itself to give him a legitimate ground 
for objecting. 
EXPERIMENTAL 
three matters in 


TESTS.—There are two or 
regard to the treatment 
that are of interest and subiect to ex- 
periment. The author endeavored to obtain 
some data on these matters that might be of as- 
sistance in a study of the subject. In the first 
place it is interesting to note just how much of 
the insoluble material can be separated out at 
the mixing box without interfering with the ef- 
ficiency of the solution. The possibility of a 
simple chemical test by which to regulate the 
dosing is also of interest and likewise to what 
degree the dosing may be reduced in strength 
and still act satisfactorily as a sterilizing agent. 

As regards the separation of the insoluble mat- 
ter at the mixing tank two tests were made. In 


Section AB. 


the first place the cur- 
rent in the mixing cone 
was set so that only the 
flocculent part of the 
precipitate was carried 
over, and all of the rest 
of the insoluble portion 
of the powder was al- 
lowed to settle out and 
go to waste. Then the 
same amount of powder 
was mixed and a strong 
current turned on the 
separator so that prac- 
tically all of the insolu- 
ble portion was carried 
over into the tank. Sam- 
ples from each of these 
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elbows and horizontal length of pipe being omit- 
ted. The solution is taken up the suction pipe 
with the raw water and there and in the passage 
through the pump is thoroughly mixed with it. 
The question of requiring the engine staff to 
exercise an oversight over the sterilizing plant 
is, of course, important. The effort in design 
has been to eliminate so far as possible the need 
for careful oversight, and to make the essential 
features such as will be readily noticed if there 
is anything wrong. The three tanks hold a sup- 
ply of solution sufficient for about a 24-hr. run. 
This means that 20 to 25 mins. is required each 
shift in filling a tank, and with the rising-cur- 
rent mixer and separator the powder in liquid 
paste form can be placed therein and in 20 mins. 
is required is a closing of the valves 
when the tank is full. Too much emphasis can- 
not be put on the proper sieving, and especially 
the proper mixing of the powder before it is 
placed in the rising-current mixer. With the pul- 
verizing and sieving box as shown, this part of 
the operation can be done thoroughly in five 
minutes. After the tank is connected to feed the 
pump and the overflow valves properly set, there 
is nothing but the stoppage of the pump to be 
guarded against. The orifice cannot block up, 
nor is the pipe leading the solution from the 
orifice to the suction pipe of the pump likely to 
become clogged. If it does the results are ap- 
parent immediately. The pump is in a prominent 
place and its stoppage would be noticed by the 
engineman in passing through the engine room. 
Floats indicate the level of the solution in the 
tanks, and, in fact, the installation of the plant 


3. HYPOCHLORITE ORIFICE BOX, STRATHCONA, ALBERTA, 
WATER-WORKS. 


tanks were taken and 
analyzed for available 
chlorine. It was found 
that there was no 
difference in the re- 
sult, the amount of available chlorine being 110 
parts per 1,000,000 in each case. 

A test was also made to obtain the efficiency 
of the overflow and pumping as a mixing device. 
This did not give results showing a uniform solu- 
tion, there being a decrease of 15% in the 
strength of the solution during the emptying of 
the tank. 

Tests as to the possibility of a chemical re- 
action by which the dosing might be regulated 
were also carried out. Starch solution, a few 
drops of weak acetic acid, and two or three smal! 
crystals of potassium iodide were added to the 
treated water, and the latter thoroughly shaken. 
As has been pointed out, should there be any free 
chloride present there will result a blue color 
reaction that is very marked. Tests were car- 
ried on at three points on the system, the pump 
being run at a constant rate and the tower being 
shut off from that portion of the system upon 
which the test was being made. The water was 
tested just after passing through the pumps, at 
a point at which the water arrived one hour after 
treatment, and at a point at which the water ar- 
rived approximately two hours after treatment. 
A strong chemical reaction was obtained at the 
l-hour station when the water was being dosed 
at the rate of 22 lbs. per 1,000,000 gals., and a 
faint reaction was noticeable at 16 Ibs. per 1,000,- 
000 gals. at the same station. At the pump house 
there was a faint blue reaction obtainable when 
dosing was at the rate of 8 Ibs. per 1,000,000, and 
a marked blue reaction when the rate was 11 Ibs. 
per 1,000,000. The time factor in the reaction is 
important, but there seems to be no reason why 


a chemical.control of the dosine 
feasible. It was noticeable that 
pump house when the dosing was 
000 gals., and the pumps were rj); 
per min., a faint violet reactic, 
tained, but at 200 gals. per mi: 
rate of dosing, the reaction w 
parent. There is, of course, a | 
of 1 to 3, the first sample being 
mins, after the dosing solution « 
raw water, whilst in the second 
would elapse between treatment 

The third point of interest w. 
sibility that the elimination of 
bacteria would take place with 
than would give the chemical re: 
this, samples of the raw water an 
water were taken, the rate of 4d. 
3%, 5%, 7%, 11 and 14% Ibs. per 

The bacterial content of the ra 
low at the time that these tests . 
reliable differential results of ; 
were not obtainable. It was clear] 
however, that the chemical reacti: 
lied upon as an indication of sat 
ization. It is the intention of th. 
peat these tests during times of | 
content in the raw water. 

In conclusion, it might be said 
ization of the water-supply elim 
cases of typhoid except three or f. 
be traced directly to inoculatio; 
coming from houses in which typ! 
being nursed. That its continued 
a feeling of safety to the citizens i that the 
physical changes in the water ar. ittle ap 
parent that the author has been fr. tly asked 
if the treatment is still going on chang 
characteristics of the raw water po: ad 
part in these satisfactory results 
naturally hard, and it is possible that it 
not so susceptible to any slight + 
by the treatment. 
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A Flood in China, according to pr: 
devastating the country along the Y 
River for a distance of about 76) miles 
from the coast. It is estimated that ¢! 
persons have been drowned. 

Sibel rat pnt 


A Derailment on the Wisconsin (ent 
Fremont, Wis., Sept. 5, wrecked the “Velvet Spe- 
cial,” northbound from Chicago to Duluth. Al 
the eight cars of the train left the track, and 
three men were killed. The accident is ascribed 
to a misplaced switch. 

————@~—_—-— 


The Chilean steamer, “Tucapel,” | 
1,912 tons net, was wrecked Sept. 5 on 
coast of South America. A press report 
Lima, Peru, states that 81 persons wer 

———__———_ oe——_ —- —--- — 


A Passenger Train on the Erie & Pittsburgh 
line of the Pennsylvania R. R. system was 
wrecked Sept. 4 at Dock Junction, four miles west 
of Erie, Pa., by collision with a Lake Shore & 
Michigan Southern freight train. Four men were 
killed. The accident is ascribed to disregard of 
signal lights by the engineer of the passenger 
train. This train was running 30 minutes behind 
its schedule time. 

__———_ o-----  - 


A Butting Collision on the Ulster « 
R. R., near Halcottville, N. Y., Aug. 31, 
the railway pay train and the Rip Van Winkle 
flier, a fast passenger train. The two locomo- 
tives and the baggage car of the passenger train 
were demolished. One man was killed and sev- 
eral others were injured. The accident is ascribed 
to a misunderstanding of train orders 

——_—_—_¢—________ 

A Deratiment of an Express Train 
Johnsbury & Lake Champlain R. R 
caused more or less serious injuries | 
passengers. The locomotive, tender, | 
and first coach left the rails. Both 
and fireman were seriously injured. | 
the derailment is reported to have !: 
out. 
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Six Torpedo Boats Were Driven Ashore 'n the 
storm which swept over the Georgi nd South 
Carolina coasts on Aug. 27. The vess«!s were at 
the Charleston Navy Yard, and w: damaged 
to the extent of several thousand <: 8. 

a lhe cttncase 


An Aeroplane Fall caused the deat 
J. J. Frisbie at Norton, Kan., on Sep’ 
previous day his Curis biplane had | 
40 ft. and was sOmewhat damaged 
judgment would have kept him from 
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he jeers of a disappointed crowd of 
uvenced him to the contrary. When 
rom the ground his machine tippea 
fell, crushing him under the engine. 


—_—_——o——_——————_ 


a flight, bu 
spectators | 
about 100 f 
sideways 4° 


another | idge Dynamiting was done on the 


ening of  unday, Sept. 3, 1911. A four-track 
“ey viaduct being built for the New York, West- 
oda & FP ston R. R. at Mount Vernon, N. Y., 
the Amer an Bridge Co., was damaged several 
e ane a rs. It is thought that nitroglycer- 
ine Was Use 
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The Fire anger of Centering for Concrete was 


exemplified two cases which occurred in Eu- 
one within the past few months. The most re-_ 
aa was the destruction of a large part of the 
oa railway station at Basel, Switzerland, on 
aug. 12, 1911 (“Schweizerische Bauzeitung,” Aug. 
“@ 1911). The walls and roof trusses of the 
vin centre) part of the station building had 
hoon erected, and falsework and lagging had 


heen placed for constructing the reinforced-con- 
wete yauited ceiling. A fire which started on 
ses 12 found ample material in this falsework, 
which had become very dry in the long contin- 
oj hot weather preceding. The side wings of 
he building and a chemical works several hun- 
ired feet distant were saved with difficulty by 
he firemen 
— 


4 Standard Portland Cement Specification for 
all United States Government work is being 

ked into by a special committee of govern- 
ment engineers, which has been meeting during 
the past summer. This committee was appointed 
to draw up a tentative specification by a confer- 
ence of government engineers, that first met in 
Washington, D. C., on June 17, 1911. The draft 
if this specification was submitted later to the 
conference and proved acceptable in most par- 
ticvlars. The committee was then instructed to 
consult with the American Society of Civil En- 
gineers, the American Society for Testing Ma- 

rials and other similar bodies as to the practi- 
cability of developing a uniform specification that 
might become a generally accepted standard 
throughout the United States. Such consultation 
is now in progress. The committee is composed 
of A. P. Davis, Chief Engineer, U. S. Reclama- 
tion Service; J. C. Plant, Supervising Architect’s 
office; Captain W. R. Rose, Corps of Engineers, 
U.S A; Lieut. C. A, Carlson, Corps of Civil En- 
gineers, U. S. NL; S. S. Voorhees, Bureau of 
Standards; A. E Phillips, Superintendent of Sew- 
ers, District of Columbia, and R. J. Wig, Bureau 
of Standards. 
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Accidents to Trespassers on Railway Track 
cost the lives of several thousand persons each 
year. The greater number of these accidents 
secur in and about the densely populated indus- 
trial centers. The workingmen who use the rail- 
way property as a highway and tramps furnish 
the most victims. Since 1905 the Pennsylvania 
RR. has been carrying on a campaign against 
tramps, and more recently has taken upon itself 
the task of educating the general public to have 
more regard for the danger to life and limb of 
trespassing. In 1905, 887 persons were killed 
while trespassing on the Pennsylvania R. R. 
Property. In 1910 this number had been reduced 
to 582, but the figure is still so large as to cause 
‘rious attention. While the railways make 
of the tramps by furnishing the means of 
Aubortation, they do so most unwillingly, for 
‘“elr annual depredations are estimated at sev- 
‘ral millions of dollars, The railways are more 


than willing to help in the solution of the tramp: 


problem, and it is with that idea in view that 
- Pennsylvania R. R. is sending broadcast 
oe territory papers and circulars de- 
cua to create public sentiment in favor of the 
ss shment of state farms for tramps. The 
ame railway is also preparing educational 


muPblets in eight languages, which will be dis- 
oe through the public schools for the in- 


ction of both children and parents in the 


‘angers of walking on railway tracks. 
——csiensbahiiala tcl 

ee of Passale Valley Sewerage and Sew- 

81 oe Works (N. J.) will be diminished 

4,900,000, it 


S reported, through the withdrawal 
ast Orange, Montclair and Bloom- 
scheme. Owing to the heavy loss 


of Orange. 
field from ¢ 
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re ‘uations caused by these withdraw- 

Semen ty, the cost to the remaining com- 
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Taking Testimony in the Passaic Valley Sew- 
age Disposal suit (N. J.) began on _ Sept. 
5. The object of the suit is to prevent the Pas- 
saic Valley Sewerage Commission from discharg- 
ing the effluent from screening and sedimenta- 
tion works into New York Harbor. An otherwise 
unexplained adjournment of the taking of testi- 
mony on the opening day gave rise to a rumor 
that an effort to effect a compromise was being 
made. 


-_-—___ 


Intercepting Sewers and Sewage Disposal into 
Buzzards Bay, New Bedford, Mass., is the subject 
of a report recently made by Messrs. Metcalf & 
Eddy, Boston, Mass., on plans prepared by Mr. 
William F. Williams, City Engineer of New Bed- 
ford. The consulting engineers approved Mr. 
Williams’ plans in general, but made suggestions 
for some changes in detail. The present sewers 
of New Bedford are partly on the separate and 
partly on the combined system, with discharge at 
31 points om the Acushnet River and eight points 
on Clark’s Cove, at or near low-tide level. It is 
proposed to construct two intercepting sewers 
along each of the water fronts named and join 
these in a single sewer to be carried to Buzzards 
Bay, beneath which a _ 60-in. cast-iron pipe 
about 3,000 ft. long will be laid with a number 
of orifices near its end to aid in the dispersion 
and diffusion of sewage in the bay. A pumping 
station will be required. The consulting engi- 
neers advise that the capacity of the sewer be 
based on a maximum rate of discharge of 400 
gals. per capita per day for the estimated popu- 
lation of 30 years hence, or a total outfall ca- 
pacity of 88,000,000 gals. They also propose a 
circular cross-section for the sewer, except that 
at the end a horseshoe or elliptical section would 
be used, on account of water level and lack of 
cover. The sewer would increase by 6-in. stages 
from 36 to 78 ins. in diameter and then change 
to the other type of cross-section suggested, 
which would be 84 ins. in vertical diameter, or 
the equivalent of a 90-in. circular sewer. Con- 
crete is suggested by the consulting engineers 
as the material for the sewer, but with either an 
increase of 2 ins. in thickness or an interior lin- 
ing of brick at points where there might be an 
admixture of salt water. An interesting part of 
Mr. Williams’ plan was a scheme for washing 
the sand collected in the grit chamber at the 
lower end of the outfall sewer, the idea being to 
utilize the sand. The consulting engineers sug- 
gest 


that either Mr. Williams be given authority to 
make exneriment unon the possibility of ejecting 
and washine. by ejectors similar to those vsed 
so successfullv in slow-sand water-purification 
plants, the grit and inorganic material likely to 
be separated from the sewage in the erit cham- 
bers. or that the grit chamber be built on lines 
heretofore vsed. with suitable provision for con- 
verting it into the form of chamber suggested for 
use by Mr. Williams. This can be done without 
substantially increasing the cost of construction 
for the changes which will he required in case 
the devices suggested bv Mr. Williams should not 
prove able to handle the character of materials 
encountered. If. on the other hand. the sue- 
gested devices prove effective, thev will save the 
city substantial exnense in operation. Therefore 
as their cost of installation is but nominal, we 
believe the experiment justified. 

Messrs. Metcalf & Eddy do not think that disin- 
fection of the sewage will be necessary, but 
should a contrary conclusion finally be reached 
they advise sedimentation basins for the removal 
of “the greater portion of the suspended organic, 
as well as inorganic, matter contained in the sew- 
age,” so that the calcium hypochlorite would be 
applied to settled rather than to crude sewage. 
The estimated ultimate cost of construction is 
put at $1,526,000 by the consulting engineers, or 
$1,186,000 immediately. The difference is ac- 
counted for by a future second outfall and two 
additional pumping stations. 

We are informed by Mr. Williams that the con- 
tract for supplying the cast iron pipe has been 
awarded and that bids for laying it will be re- 
ceived on Sept. 6; also that plans for the first 
section of the intercepting sewer are being made. 
A final decision as to the grit chamber and the 
sand-washing project has not yet been reached. 
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The Chicago Elevated Railways have at iast 
been consolidated and put under the control of a 
single company, which is named the Chicago Ele 
vated Railway Co. It is expected that this will 
result in a better system of operation of the 
elevated loop line in the business district, and 
in the through routing of trains from one part 
of the city to the other. Under four separate 
companies no such arrangement has been possi 
ble, in spite of frequent attempts by the city and 
other interests, and the trains of each line have 
traveled around all four sides of the loop in 
order to pass out at the same point where they 
entered. A system of transfers and through fares 
is being urged by the city, but as yet no changes 
have been made. The new system comprises 
about 70 miles of line and an equipment of 1,600 
ears (including motor and trail cars). The lines 
included are as follows: Metropolitan Elevated 
Ry., 25 miles; Chicago & Oak Park Elevated Ry., 
11 miles; South Side Elevated Ry., 19 miles 
Northwestern Elevated Ry., 10 miles: Union Ele- 
vated Ry. (Loop), 4 miles. Mr. B. I. Budd has 
been made President of the new consolidated 
company. 


A Boller Explosion, Sept. 1, wrecked the Ger 
man government steamer “Strew,” near the mouth 
of the Oder River. Reports state that eighty per- 
sons were killed and two others injured 
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A Bridge Under Construction Collapsed at 
Bruil, Switzerland, six miles south of St. Moritz, 
Aug 29, carrying with it some 30 workmen, 15 of 
whom were killed outright. The bridge was de- 
signed to carry a railway over a deep gorge 


on iinsinciticllipabdiniesitaiatii 
A Peculiar Mine-Cage Accident, Sept. 3, in the 


shaft of the Black Rock mine, near Butte, Mont., 
caused the death of six miners. A load of dul! drill 


steels was being hauled to the surface on the 
cage, and the six men boarded the cage to ride 
up with the steel, in violation of the mine rules 
According to press reports, the drill steels be- 


came dislodged during the ascent so that some of 
them projected from the cage and struck against 
the sides of the shaft. This caused their other 
ends to thrash about in the cage. The men were 
bruised and mutilated by the steels and, accord- 
ing to reports, were finally swept from the cage, 
falling 1,400 ft. to the bottom of the shaft. The 
mine is the property of the Butte-Superior Co 
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The World’s Railways.—World-wide statistics 
accumulate only slowly, but it is computed that, 
at the close of 1909, there were 625,698 miles of 
railway in operation on the globe. This total did 
not include street railways and trolley lines. The 
two Americas had between them 319,344 miles 
of completed railway, while Europe and Asia had 
only 266,704 miles between them. Africa had 20,- 
829 miles in operation and Australasia 18,849 
miles. The additions made to completed railway 
in Europe in 1909 amounted to 2,528 miles; in 
Asia, to 2,986 miles; in Africa, to 1,789 miles; in 
North America, to 4,143 miles; in South America, 
to 1,866 miles, and in Australasia, to 882 miles. 
Although North America has obtained a long lead 
in the matter of railways, construction on that 
continent is now proceeding at a reduced rate. 
Asia has now a by no means unimportant railway 
network, although there is room for great further 
extensions. . Russia built, in 1909, 1,258 miles of 
railway in Central Asia. In 1909 China had 5,277 
miles of railway in operation, of which 3,050 miles 
had been opened in the four years ending with 
that date. Japan only opened out 45 miles of 
new line in 1909. Argentina comprises more than 
one-third of the ceva mileage of South Am- 
erica, having 15,854 miles of completed line in 

eration in 1909. Brazil ranked second, with 
13,000 miles. Cuba and the West Indies (which 
are included in the South American compilation) 
had 4,340 miles of ee genes 4 in the year under re- 
view. The amount of capital invested in the rail- 
ways of the world in 1909 is computed at £10,- 
320,000,000.—[“The Engineer,” London]. 


ee 


The Cost of Manufacturing Concrete Piles on 
the Panama Canal is given in the accompanying 
table issued by the Isthmian Canal Commission. 
The sectional size of the piles or the amount of 
reinforcement is not given, but these items af- 
fect but slightly the total cost of concrete piles. 
The data are for three months in 1911. 


April. 


May. June. Total. 

so a-aieka 10,002 5,904 5,760 21,666 
$0.1024 $0.0828 $0.0760 $0.0900 

-075¢ .1176 .1145 .0971 

.0178 -0255 .0080 0173 

.0358 -1157 -0512 .0617 

-0334 0711 .0323 -0434 

aebace 8584 -7276 .6346 .7734 
° saivalee .0922 -0344 .0786 .0729 
a idavas .0053 -0054 0114 -0069 
aéesnens -1794 -1700 -1700 -1743 
segedus .0114 -0170 -0210 .0165 











$1.3671 $1.1976 $1.3625 
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The Commission Form of City Government was 
voted down at Paterson, N. J., on Aug. 29, by a 
vote of 7,984 to 4,917. The heavy adverse vote 
is said to have been not so much a condem- 
nation of the commission plan as an endorsement 
of the administration of Mayor McBride. Mr. 
McBride was against the commission plan. 


irrigation Statistics for Nebraska and for Okla- 
homa, just issued in a preliminary statement 
made by the U. S. Bureau of the Census, show 
that in 1909 Nebraska had a total irrigated area 
of 256,350 acres against 148,538 in 1899, or an in- 
crease of 72.6%; and that Oklahoma had 2,759 
acres under irrigation in 1899 and 5,402 acres in 
1909, or an increase of 95.8%. 


Personals. 


Messrs. Walter 8S. Dickey and Lawrence F. 
Jones of Kansas City, Mo., have resigned as mem- 
bers of the State Waterways Commission of Mis- 
souri. 


Mr. Ralph PD. Brown, formerly Assistant En- 
gineer of the O’Gara Coal Co., Harrisburg, Pa., 
has been appointed Instructor in Civil Engineer- 
ing at the Missouri School of Mines, Rolla, Mo. 

Mr. Harry M. Lee, Assistant Engineer of the 
Water Department of Springfield, Mass., has re- 
signed to accept a position with Hazen & Whip- 
ple, Consulting Engineers, of New York City. 

Mr. J. P. Snow, M. Am. Soc, C. E., who recently 
resigned as Chief Engineer of the Boston & Maine 
R. R., has opened an office at West Somerville, 
Mass., for the practice of general engineering. 

Mr. John Purcell, Superintendent of Shops for 
the Atchison, Topeka & Santa Fe Ry. at Topeka, 
Kan., has been promoted to Superintendent of 
Shops for the entire Santa Fe System, and will 
have charge of 15,000 employees. 

Mr. C. N. Harrub, Assistant 
Water Department of Springfield, Mass., in 
charge of the Little River filter plant, has re- 
signed to accept a position with the New Jersey 
State Board of Health at Trenton, N. J. 

Mr. Everett Fowler of Kingston, N. Y., has been 
ippointed Deputy State Fire Marshall, and Mr 
Peter A. Acritelli, of New York City, Second 
Deputy State Fire Marshall of New York, with 
salaries of $5,000 and $3,000 per annum respec- 
tively. 

Mr. R. A. Thompson, M. Am. Soc. C. E., former- 
ly Chief Engineer of th® Wichita Falls & North- 
western Ry., at Wichita Falls, Tex., has been ap- 
pointed Engineer of the State Railroad Commis- 
sion of California at a salary of $5,000 per an- 
num. 

Mr. 


Engineer of the 


Edwin K. Morse, M. 
Pittsburgh, Pa., has 


Am, Soc. C. E., of 
been appointed Consulting 
Engineer for the city of Pittsburgh in the con- 
struction of North Side Reservoir, to be built at 
a cost of $2,000,000, and on other projects to cost 
$5,000,000 more. 


Mr. J. H. Nuelle, formerly Assistant Engineer 
of the New York, Ontario & Western R. R., at 
Norwich, N. Y., has been appointed Principal As- 
sistant Engineer at Middletown, N. Y., for the 
same road, succeeding Mr. J. C. Bently, Assoc. 
M. Am. Soc. C. E. resigned. Mr. D. W. Fagley, 
Jr., succeeds Mr. Nuelle at Norwich. 

Mrs. Mary E. Ewing, widow of the late Will- 
iam Bion Ewing, M. Am. Soc. C. E., of Chicago, 
Ill., will continue his unfulfilled engagements in 
municipal work, according to.a newspaper report. 
The same’ report states that Mrs. Ewing has 
formed a company, of which she is the head, tuo 
engage in the design and construction of sewage- 
disposal and water-supply plants. 


Obituary. 

Frank R. Leng, a prominent bridge contractor 
of Hackensack, N. J., died on Aug. 30. He was 
President and Manager of the Frank R. Long 
Construetion Co., and was contractor for build- 
ing several bridges across the Hackensack River 
and other streams near New York City. He was 
a member of the Hudson. River Bridge Com- 
mission for New Jersey. 


R. M. McCoy, Division Engineer, and C. S. 
Nelson and F. R. Drum, Resident Engineers, of 
the Canadian Northern Ry. were drowned last 
week in Lake Helen in Ontario, north of Lake 
Superior. The men left camp on Aug. 27 for 
Nepigon, and on Aug. 30 their overturned canoe 
was found in the lake. Mr. McCoy was 48 years 
old and is reported to have come from Spokane, 
Wash. 


Rexford J. Lyon, Assistant Engineer in charge 
of the main intercepting. sewer under construc- 


tion in Syracuse, N. Y., and Mr. Oliver K. Har- 
wood, also an engineer of the Syracuse Sewer 
Department, were overcome with gas and 
drowned in a sewer in the heart of Syracuse, on 
Sept. 1. Mr. Lyon was a son of Deputy State 
Highway Commissioner Frank D. Lyon, of Bing- 
hamton, N. Y., and was 42 years old and single. 
Mr. Harwood was a graduate of Syracuse Univer- 
sity and formerly famous as an athlete; he was 
about 30 years old and was married about a year 
azo. 

James M. Wisler, Superintendent of the Toledo 
City Water Works, and six companions, who 
were also officials or employees of the city, were 
drowned by the sinking of a 35-ft. launch in 
Toledo harbor on Sept. 2. The party was on a 
fishing trip when their launch was run down 
by a large freight steamer. The launch was al- 
most cut in two and the men drowned were 
caught in the forward end. The sole survivor 
was in the other end at work on the engine. Mr. 
Wisler was 48 years old and was a former rail- 
road man. 


Engineering Societies. 


COMING MEETINGS. 


INTERNATIONAL ASSOCIATION OF MUNICIPAL 
ELECTRICIANS. 

Sept. 12-15. Annual meeting at St. Paul, Minn. 
Secy., Clarence R. George, Houston, Tex. 
MASTER CAR AND LOCOMOTIVE PAINTERS’ 

ASSOCIATION. 

Sept. 12-15. Annual convention at Atlantic City, 
N. J. Secy., A. P. Dane, Boston & Maine R. R., 
Reading, Mass. 

ROADMASTERS AND MAINTENANCE OF WAY 
ASSOCIATION. 

Sept. 12-15. Annual meeting at St. Louis, Mo. 

Secy., W. E. Emery, Peoria, Ill. 


COLORADO ELECTRIC LIGHT, POWER AND 
RAILWAY ASSOCIATION. 

Sept. 13-15. Annual convention at Glenwood 
Springs, Colo. Secy., F. D. Morris, P. O. Box 
1052, Colorado Springs, Colo. 

NEW ENGLAND WATER WORKS ASSOCIATION. 

Sept. 13-15. Annual convention at Gloucester, 
Mass. Secy., Willard Kent, Narragansett 
Pier, R. I. 

AMERICAN ASSOCIATION FOR LABOR LEGIS- 
LATION. 

Sept. 15-16. Conference at Chicago, Ill. Secy., 
John B. Andrews, 1 Madison Ave., New York 
City. 

ASSOCIATION OF {LLUMINATING 
COMPANIES. 

Sept. 19-21. Annual convention at Spring Lake, 
N. J. Secy., N. T. Wilcox, Lowell, Mass. 
INTERNATIONAL ASSOCIATION OF FIRE EN- 

GINEERS. 

Sept. 19-22. Annual convention at Milwaukee, 

Wis. Secy., James McFall, Roanoke, Va. 
AMERICAN ELECTROCHEMICAL SOCIETY. 

Sept. 21-23. Annual meeting at Toronto, Ont. 
Secy., Jos. W. Richards, Lehigh University, 
South Bethlehem, Pa. 

AMERICAN PEAT SOCIETY. 

Sept. 21-23. Annual meeting at 
Mich. Secy., Julius Bordollo, 
New York City. 

MICHIGAN GAS ASSOCIATION. 

Sept. 20-22. Annual meeting at Detroit, Mich. 
Secy., Glenn R. Chamberlain, Grand Rapids 
Gas Light Co., Grand Rapids, Mich. 


ILLUMINATING ENGINEERING SOCIETY. 

Sept. 25-27.. Annual convention at Chicago, Ill. 
Secy., Preston S. Millar, 29 West 39th St., New 
York City. 

AMERICAN SOCIETY OF IM- 
PROVEMENTS. 

Sept. 26-28. Annual convention at Grand Rap- 
ids, Mich. Secy., A. P. Folwell, 239 West 39th 
St., New York City. 

AMERICAN MINING CONGRESS. 

Sept. 26-29. Annual session at Chicago, Ill. 

Secy., J. F. Callbreath, Denver, Colo. 
LEAGUE OF AMERICAN MUNICIPALITIES. 

Oct. 4-6. Annual convention at Atlanta, Ga. 
Secy., John MacVicar, Department of Streets, 
Des Moines, Iowa. 


AMERICAN ELECTRIC RAILWAY ASSOCIA- 
TION. 


Oct. 9-13. Annual convention at Atlantic City, 
N. J. Secy., H. C. Donecker, 29 West 39th St., 
New York City. 

NATIONAL ASSOCIATION OF RAILWAY COM- 
MISSIONERS. 

Oct. 10. Annual convention at Washington, D. 

Cc. Seey., Wm. H. Connolly, Washington, D. C. 
AMEBICAT 6 INSTITUTE OF MINING ENGI- 


EDISON 


Kalamazoo, 
Kingsbridge, 


MUNICIPAL 


Oct. 10-17. Annual convention at San Francisco, 
Cal., followed by trip to Japan. Secy., Joseph 
Struthers, 29 West 39th St., New York City. 

RAILWAY SIGNAL ASSOCIATION. 

Oct. 10-12. Annual convention at Colorado 
Springs, Colo. Secy., C. C. Rosenberg, Bethle- 
hem, Pa. 

LAKES-TO-THE-GULF DEEP WATERWAY AS- 
SOCIATION. 

Oet. 12-14. Annual convention at Chicago, Ill. 
Secy., Thos. H. Lovelace, Bank of Commerce 
Blidg., St. Louis, Mo. 

AMERICAN RAILWAY BRIDGE AND BUILDING 
ASSOCIATION. 

Oct. 17-19. Annual convention at St. Louis, Mo. 

pect Cc. A. Lichty, C. & N. W. Ry., Chicago, 
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AMERICAN GAS INSTITUTE. 
Oct. 18-20. Annual convention . 
Secy., A. B. Beadle, 29 Wes: 


Wis, Mo, 
York City. 
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Colorado Association of Members «1 the Ameri. 


ean Society of Civil Engineers, 

The September meeting will | ld 
Colorado Traffic Club at Denver 
evening of the 9th. Following ¢t 
formal dinner, Mr. V. A. Kauffman, Assoc. M. Am 
Soc. C. E., will present a paper on “The Desigy 
and Construction of the Alameda Subway,” 
teresting structure which has recent 
pleted in Denver. Mr. G. H. Hoiust 
able Bldg., Denver, Colo., is Secrets 
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Philippine Society of Engineers, 

This society, organized in February 
just published Volume I. of its “Proceedings.” The 
first meeting was held July 30, 1910, at the Army 
and Navy Club in Manila, and the following off- 
cers were elected to serve until the next annual 
meeting: President, L. F. Goodale; Vice-President, 
Cc. G. Wrentmore; Secretary, G. K 
Treasurer, C. W. Keith; Trustees, C. W. Hubbell, 
H. P. Linnell and Wm. H. Robinson. Regular 
meetings for the presentation of papers were hel@ 
in September and November, 1910. 

At the annual meeting, Jan. 3, 1911, in Manila, 
new officers were elected as follows: President, ¢ 
G. Wrentmore; Vice-President, H. P. Linnell; 
Secretary; E. R. Frisby, P. O. Box No. 660, Manila, 
P. I.; Treasurer, S. O. Scudder; Trustees, L F. 
Goodale, H. L. Higgins and Warren D. Smith 
The charter membership was 17 and the total 
membership at the time of publication of the 
“Proceedings” was 59. 


1910, has 
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New England Water Works Association. 


The 30th annual convention will be held at 
Gloucester, Mass., Sept. 13-15. On Wednesday, 
Sept. 13, there will be a business meeting and 
reports by the various committees. At 230 
o’clock in the afternoon Mr. W. H. Richards, En- 
gineer and Superintendent of the Water and 
Sewer Department of New London, Conn, will 
present a paper on “Coming Efficiency in Water 
Works Management.” Following this will bea 
paper by Mr. A. J. Provost, of New York City, on 
the “Protection of New York’s Water Supply from 
Pollution during Construction Work.” At the 
evening session two papers will be read, one “The 
Filtration of Salt Water,” by Mr. Robert S. Wet 
ton, of Boston, Mass., and the other “Hudson 
River Crossing of the Catskill Aqueduct,” by 
Mr. Robt. Ridgway, Department Engineer, Board 
of Water Supply, New York City. At 10.00 o'clock 
Thursday morning Dr. Hardolph Wasteneys, of 
the Rockefeller Institute of Medical Research, 
New York City, will read a paper entitled: “A 
Short Account of Some Purification Experiments 
with a Surface Water in Queensland, Australia.” 
The remainder of the forenoon will be devoted 
to topical discussion in which it is expected that 
some interesting experiences regarding the i 
crease of water consumption during the recent 
hot weather will be presented. The paper of the 
afternoon session will be “Organization and Effi- 
ciency,” by Mr. Ermon M. Peck, of Hartford, 
Conn. At the evening session M: Alfred D. 
Flinn, Department Engineer of th: Board of 
Water Supply, New York City, wii! present § 
paper on the “Protection of Steel Vines in the 
Catskill Aqueduct,” illustrated by lantern slides 
On Friday (Fish Day) the members f the asse- 
ciation will relax from their weighty i«liberatie 
and enjoy a fishing trip in one of ‘lou 
deep-sea fishing vessels, as the s: sts of to 
Water Commission of Gloucester. \ ssTS. ¥. 
iam E. MayburY, of Braintree, Mass ne 
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